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INTRODUCTION. 


I'iiE  WorJiS  of  God  and  the  Word  of  God 
may  be  called  the  two  doors  whicli  open  into 
tlic  temple  of  Truth ;  and,  'as  both  proceed 
from  the  same  Almighty  and  Otmiiscient 
Author,  they  cannot,  if  rightly  interpreted, 
contradict,  each  otiier,  but  must  mutually 
illustrate  and  confirm,  “  though  each  in  dil- 
ferent  sort  and  ^nanner,”  the  same  truths. 
Doubtless  it  was  witii  this  conviction  upon 
his  mind,  that  the  learned  Professor,'  irom 
whom  1  have  borrowed  my  motto,  exjiresses 
bis  opinion — that  in  order  lightly  to  under¬ 
stand  the  voice  of  God  in  nature,  we  ought  to 
cuter  her  temple  with  the  Bible  in  our  liaiids. 

The  prescribed  object  of  the  several  trea¬ 
tises,  of  which  the  present  forms  one,  is  the 
illustration  of  the  Power,  Wisdom,  and  Good- 


;  ]>ul  it  i'^  not  oiil\  «lir(‘clrtl  tisat 
fUluiaii!,'-  ■'liouUi 

r>' ' Miai)lt  ju'uMiia  Mt'-  froiu 
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higliesl  order,  idwax's  sei'iiri*  ;i  uuui  Iron) 
fiilliTig  into  it.  Tlie  love  of  trntia,  ;iud  ol'  its 
jMniiglity  Autlior,  is  the  only  .sure  guide,  tliiit, 
will  conduct  the  aspirant  to  its  purest  fouii- 
taitis.  Higit  iutcdleetual  jaovvers  an;  ii  glorious 
gilt  of  (rod,  wbicli,  wlicii  associated  with  (he 
qiialilie.s  just  juimed,  lead  to  residts  sis  glorious, 
iuul  to  the  light  of  real  uusophisticated  know¬ 
ledge,  But  knowledge  pnjlefh  up,  and  if  il. 
stands  alone,  there  is  great  danger  of  its 
leading  its  possessor  into  a'*kind  of  sclf-wor- 
.ship,  and  from  thence  to  self-delusion,  and  flic 
lov'e  of  hypothesis. 

It  is  m.uch  to  be  lamenteil  that  many  bright 
lights  in  science,  some  (Voni  leaning  too  much 
to  their  own  nnderstandiog,  and  others,  pro- 
hnblv  from  having  Religion  shown  to  tlieni, 
not  with  her  own  winning  fc^atnres,  nor  in  her 
own  simple  drcs.s,  hut  with  a  distorted  aspect, 
and  <lecked  meretriciously,  so  tliat  she  appear.s 
wliat  sIk'  is  not,  without  further  inquiry  and 
without  cuiisnlting  her  genuine  records,  liavc 
rejected  lier  and  fallen  into  grievous  ei’isu’s. 
To  them  might  I)e  applied  our  Saviour’s 
words,  Ye,  do  err  not  knowing  the  Scriptures. 
Tliesc  observations  !q>ply  jiarlicnlarly  to  tivo 
of  the  most  eniiinmt  philosoplie.rs  of  the 


1  \  i  IU)l»V<'Tl()\. 


p!v-c]il  Hp-.,  in\(-  Ir.r  the  (h'])t}i  (.1’  k’.iu-'.v- 

Kh',..e  Hi  H'trnnoiuv  and  li'cijcra]  ;  and 

tliC  (‘tlu  r  di  /.cult-iix.  h  ^\jl!  h*  ea'-ih  -«'<‘n 
that  I  alin.d'-lo  La  Plane  utid  l.ase.irek.  hotii 
<■>!'  ireiii  ilitir  diMT;^ai-d  <if  the  N\ord  of 

(  eifl.  :eiil  iVoni  sfcddiri;  tor.  !-xelu''h  f  |\  lia  ir 
o-.v];  filory.  i’inne  iat](>)i  itdo  i-rv.ii,-  o!  tio  -niail 
nta.LViiil iu'lo.  il  and  ■^''onhy  oh 

r-h^r-vvaiio?!,  lira!  hoUi  Itti^  e  !>ie(  <i  tiieif  h)  j'-ro 
Oind-^  i^poh  a  -liuiilar  ioU’idation.  Lu  ihace 

.^av'^.  "■  _\ii  nina'itixr,  ia'-iterilia)  uh  lL"‘  ,'a>lar 

system  evinces  t.li*-'  tir,ces,-ity  of  some  central 
paramount  force,  ia  c.rdrr  to  suainrain  the 
entire  system  tooetjuu,  aiid  -•■cme  tln^  repi- 
larity  of- its  motions.''  Oin-  uunld  civpeta 
from  these  remark.-,  lliat  he  uam  ahoar  to 
enforce  the  iiecesdty  of  aekuov.h’dpinii;  the 
necessary  existence  of  ati  iuielho-mr  para¬ 
mount  central  B'drey,  yvhose  o’oiiiys  lori.h  were 
c.o-e.xtensivc  with  the  infn  erse-  of ^teJJK-,  to 
create  tlicm  at  first,  and  lh.-t}  sn.iintatn  tluir 
sovt:T;d  ntotions  and  re% olutioji-.  so  as  to 
prevent  them  froiti  ]>ecf;minw  ( (’eeipric  and 
interrerinc.' w'ith  ra<'h  .jthet.' tints- p/ioldhtj/ 
ad  f:hlr/f/s  /m  ///?'  icord  of  Ins  puiror.  But 

1  q/' if/j.fl  TFori'i,  E.  Ifi  .H- 0^0,  -  . 

•  -  ^  s  //;Mi..Uy|3ew.<'/iT,  concluding' «ute,  .  . 
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Ill) — Mill'll  lio  asiks  ilie  (lui'-tiou.  Wliat  i:-t  l!ii' 
primitivii  caiisn  > '  lii.sti'ad  ol  luiswi  i'iiit;  i( 
immediately,  he  refers  the  reiidcr  iiir  liis 
hyjiotiuwis  to  a  eimeliiiliiiy  iinlr,  iii  whieli 
we  find  ilni)  this  priimtire  ('unne,  instead  oi’ 
dll'  '])ei(\-,  is  a  iK'liul"Sit>  cineiiinllt'  so  iliflii.se, 
that  its  existoace  can  with  ditlieiill,\'  hi'  con¬ 
ceived.'  To  produce  a  st  sli  in  like  onrs,  one 
of  these  waiidciing  masses  of  neliidiiii.s  niatter 
distributed  (iiroiigii  the  immensity  ui'  die 
heavens,'  is  converted  into  a'-briHlaiit  nucleus, 
with  ail  atmosfilieri-  nneinally  extending: 
"beyond  the  orbits  ot  all  its  |ilaiiets,  and  tlicn 
gradually  contraetma'  itself,  but  at  it.s  suc¬ 
cessive  limits  leaving  ztiiics  ol  iaiionr.s,  wliicli, 

•  by  tlieir  coiiiieiisatioii,  formed  the  several 
plaiiels  and  their  satellue.s,  liicliiiling  (In- 
rings  of  Satiini !  I' 

It  is  grievous  to  see  talents  of  the  ven 
llighcst  order,  and  to  wliieh  N'atiiva!  Phi- 
losopliy,  ill  other  n'spect.s,  is  so  deepli 
indebted,  forsahiiig  the  Ens  Entium,  the 
God  of  Gods,  and  aseribiiig  tbe  ereaiioii  of 
the  universe  of  worlds  lo  a  e-aiise  wliidi, 
according  to  Ins  own  eonfp.ssion,  is  all  but 


i  Hni)!  rn\ 


11-'  ’ 
,!!!«.  hll!  it  ,1--  ^  •'  t*  ’U  '• 


■pi-'iuuHv  r-'ffMlijsti,  *!•-  the 

=  .]■  -ur  lojwv.  It'-'ilu"  •  tIuI-  cxp:-!- 

P;;,  ,.  j.'.  ir  I's.-su  ,11  rtin  •>! 

n'  ^ir  owu 

^  p*.,  "S’.-.  vtime 

v.>  V/'  .k‘  wf ■*.'(., httcijiiptMl 

s<i  ,!r,‘!iW(n  th'  Tf!’!  Hi!,.':  H  >‘s  I -1  .ili  t  lit'  \  orioii.-- 
'iSi'l  .- iiiif tipv'r  i>r  plani'^  and  niiinjal" 

ip.'i!!  ,  iiu'lair  jisin!  ipM-.-,  L;auan-k.  (I'V.sn- 
itv  the  •.’aTioi’s  ot  jii-.  uilvuts  utid 
iK,..  ]•■■:  r]i>'  nrutnjii  (4'  hi'^  iutt  lli'Ct. 
\;V  il-r  <.i'  lii'^  (’-MR-f  plitMiS,  a;j<} 

ivnva-k'ddc  iV-r  Ins  inihuatn  a\’(|tiniuiaifOt'  niin 
his  snba'i  1.  .1;r-  h'"  <  [  a-.  t<‘ 

fhi-  in“ic,in  I'f  -.’n  p's-.'-nt  spst-R!  of  oru-aiik€<i 
jH.ir,.-,,  “  \v P-sosin  hv  ohst-m ailMU,  thaf 

the  fft.'-t  -’'n-'h'  ■  r '‘nR.'n.tions.  v,lutlRr%'eg«- 

2  3<-S2.  ^  h  Ibid,  33^.  '  ■ '/  n  '■  ■  ■' 
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talilo  (ir  animal,  arc  never  met.  witli  l)iil  in 
minute  gelatimnis  })odie.s,  very  siijtjiL  am) 
delicate  ;  in  a  word,  only  in  IVnil  Inxlicri  aliiiost 
■without  consistence  and  mostly  innisparent.” 
These  minute  hodies  he  supposes  luilnrc 
forms,  in  the  waters,  by  the  power  of  atti’iic- 
tion;  and  tltat  next,  subtle  ai\d  exiiiinsive 
ihiids,  such  tis  caloric  anil  electricity,  pone- 
tnite  these  bodies,  and  eiilarg-e  tin;  ititerstices 
of  their  agglutinated  molecules,  so  as  to  form 
utricular  cavities,  and  so  pjatduco  irrifahility 
and  life,  followed  in'  n.  power  of  ahsorprioti, 
'by  which  they  derive  nutriment  fj'om  with- 

The  production  of  a  new  iyiija)i  in  one  of 
■  tliese,  so  formeil,  animal  bodies,  he  !iserilic;s 
to  a  new  want,  vvhicli  contiinies  to  stimulate  ; 
and  of  a  new  movement  which  that  warn 
produces  and  ciierishes.'’  He  next  relates 
how  this  can  be  effected.  Body,  he  observes, 
being-  essentially  coiislituted  of  ci-llnlar  tissue, 
this  tifSiie  is  in  some  sort  the  miiln\.  (rom 
the  moditication  of  which  by  the  fliiid.s  put 
in  motion  by  llie  .stiimilns  of  de.sire,  mem¬ 
branes,  tihre.s,  vasenlar  canals,  anil  divers 


organs,  iippoai' ;  parts  are 

I  iird  iiiiil  sululifiial  amt  tiuis  prorji'cssivt'ly 
new  pai't-n  anil  nraaiis  are  tbniicil,  anil  juoie 
and  more  pi'rl'i'ct  iivpaiiizations  produced;  and 
tliiis,  bv  consi  ijueiu'e,  in  tlic  lapse  ui'  aoes  a 
monad 'l.eeimie^  a  ndm!!! 

Till:  oreal  ulijcct  botli  of  La  Place  and 
Liiniarck  seems  to  be  to  ascribe  all  tlie  wori.s 
td’  creitdoa  to  .<rt'o/n/  c-auscs  ;  and  to  acconid 
lor  tlic.  prenUiction  of  all  tlieeisibie  universe, 
and  tlic  Ibrnitnri'  of  oar  own  olobe,  evitliouL 
llie  iiitervcnlioii  of  a  Botii  be^iii  the 

tvnirk  bv  iulrodneiii;;'  nebulosities-  or  masses  <if 
malter  scarei  ly  aLnoiuitiiif;'  to  real  entitie.s, 
•rind  |>roeeed  as  if  tbey  had  atrveoil  together 
upon  liie  iiiciliis  opcriitidi. 

A«  Laniandi's  iivpotliosis  relates  partifa- 
larlv  to  the  animal  kiiigdom.  1  sliull  tnako 
a  few  observations  upon  it,  calculated  to 
prove  its  utter  irrationality. 

When,  indeed,  one  read.s  tlie  ahovo  aecouiU 
of  the  mo.le  by  rvhh-h,  .•iceoidino:  to  our 
antlior’s  hy|)uthesis,  the  first  \cgetahle  and 
auiiir.d  foriiis  svere  jirothioed,  no  can  scarcely 
help  tiiiakiug  that  we  Iiave.  itefore  us  a  receipt 
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(iir  laakititi:  the  i»i'^ani/.ci:l  hciii'xs  at  l)ii‘  I'lint 
rrf'the  S(;alc  in  eitlier  eliKr-— a  mass  <jt' irntalilc 
matter  formed  by  aUrnciion,  urnl  a  r<'piil.sive 
principle,  to  iiitroiluce  into  it  and  lorni  a  cel-  ' 
liilnr  tis-siie,  are  tlm  oide  iiiori'ilierits  iiet'i'ssai  v. 
Mi.v  tlieni,  ami  yon  have  an  ainmal  which 
hcoins  to  alisorb  Huid,  and  move  ulioul  as 
a  uionarl  or  a  vibrio,  multiplies  it.solC  hv 
scissions  or  otTmes,  one  of  which  helii”' 
stimulated  liy  a  want  to  take  its  food  h\  a 
mouth,  its  fluids  niove  obediently  towards  its 
^anterior  extremitv,  anti  in  time  a  rnontli  is 
"obtained  ;  in  anothei-  generation,  a  more 
talented  individual  discovering  that  one  or 
more  atoinaclis  and  other  iritestiiies  would  he 
■  a  convenient  addition  to  a  month,  the  llaids 
immediately  take  a  contrary  diivction,  ami  at 
length  this  wish  is  accomplished  next  a 
nervous  collar  round  the  gullet  is'  aeipiired, 
and  thi.s“  centre  of  sensation  being  gained, 
the  usual  organs  of  the  senses  of  r-oni'so 
fdlow.  But  eriougdj  of  tins. 

'Let  any  one  e.xamine  the  whole  organi¬ 
zation  and  structure,  holli  iiiferual  and  i-.v- 
ternal,  of  any  animal,  and  he  will  tind  that  if 
forms  a  whole,  in  which  the  diHcrcvit  organs 
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dr|>oiuk‘iice,  iui<l  tliiit  if  out  i>  supimsied  lo  bt 
itbsti'hcLfd,  Ihc  wtioK:  is  put  out  of  order  and 
caimot  fidfill  its  uvident  functions.  If  wc 
Sidecit,  as  a  wcl!  known  instance,  tlie  Rive-bee 
fir  iui  t\ain[ik'.  Its  iorig  tniigne  is  siicciully 
ftmned  to  collect:  kotu-v  ;  its  konty  stomock  to 
I’l-oeivo  tind  ckiborate  it  I'itlior  for  vcsrurgilation, 
or  Idv  tile  firuiiit.ion  of  wax  ;  tiiiil  oilier  oroitns 
or  (Kires  are  fidileil,  ly  wliicli  the  latter  can  lie 
transniitted  to  tlic  w  ax  pockets  under  its  alido- 
nieii  ;  coniieoteil  with  tliese,  are  its  means  and 
iiistrunieiits  to  Iniikl  its  cells,  citlier  for  store 
cc'lls  to  eonlaiii  its  honey  and  bee-bread,  or  its 
voung  brood,  siicb  as  the  Ibrin  of  its  jaws, 
and  the  strnctnre  and  furniture  of  its  hind 
legs.  Now  liere  are  a  number  of  organs  and 
j.iiirtsthaf  runsi  have  l.wen  cuntempia'arj',  since 
one  is  evidently  constnicteil  with  a  view  to 
the  i>tbi:r';  and  tlie  whole  organization  and 
structure  of  the.  whole  body  tormivig  the 
societies  of  these  wonder-working  beings,  that, 
]  mean,  of  the  males,  females,  and  workers, 
i.s  so  nicely  ailjusted,  as  to  concur  exactly  in 
producing  tile-  end  tk.it  an  intelligent  Creator 
intended,  and  directing  each  to  that  function 
and  ofhec  which  he  devtilved  iijiou  them,  and 
to  evereisc  wiiidi  In  adapt'-e  tin. in  Vfi  i-o  wi 
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to  gu  tlii'ough  ttii;  wliolo  uiiiiiiiil  kingdom  tlic 
same  iniitual  relation  and  clejicndeiieo  bt'tH  eeu 
the  different,  jtarts  and  orgatis  of  the  structure 
and  their  functions  would  be  found. 

Cun  any  one  in  Ids  rational  senses  believe 
for  a  itiomeiit  that  all  these  adaptations  of  one 
organ  to  another,  and  of  the  whole  structure 
to  a  particular  fiinction,  resulted  oriii'iiially 
from  the  wants  of  a  senstdess  utdmal  living  by 
altsorption,  and  whose  hotly  consisted  merely 
of  eeUidar  tissue,  which  in  flu;  lajise  of  age.s, 
and  in  an  infinity  of  .successive  generations 
‘by  the  motions  of  its  iluids,  directed  here  ami 
there,  produced  this  beautiful  ami  Iiannoiiirais 
system  of  organs  all  subservient  to  one  pur- 
■  pose  ;  and  which  in  numerous  instunces  vary 
their  functions  and  organs,  but  still  pre.scrviug 
their  nwtual  dependence,  by  passing  l.hiijugh 
tliree  different  states  i.>f  c.xistence. 

Latnarck’.s  great  error,  and  that  of  inanv 
others  of  his  compatriots,  is  materialism  ;  he 
seems  to  have  no  faith  in  any  thing  hut  body, 
attrihuting  every  lliitig  to  a  jjhysicai,  ami 
scarcely  any  thing  to  ii  uietaphysical  cause. 
Even  when,  in  words,  he  admits  the  being 
of  a  Go<l,  be  pinpAoys  the  whole  strength  of 
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necessarily  preceded  by  a  want  of  that  which 
has  power  to  excite  such  action.  This  want 
felt  imnaediately  moves  the  internal  sentiment, 
and  in  the  same  instant,  that  sentiment  directs 
the  disposeable  portion  of  the  nervous  fluid, 
either  upon  the  muscles  of  that  part  of  tlie 
body  which  is  to  act,  or  upon  the  part  of  the 
organ  of  intelligence,  where  are  impressed 
the  ideas  which  should  be  rendered  pi-esent 
to  the  mind,  for  the  execution  of  the  intel¬ 
lectual  act  which  the  ivant*.  demands/’ ^  In 
fact  Lamarck  sees  nothing  in  the  unii“erse 
Tut  bodies,  whence  he  confounds  sensation 
with  intellect.  Our  eyes  certainlj?^  shew  us 
nothing  but  bodies — their  actions  and  nio- 
'  tions,  their  structure,  their  form  and  colour : 
our  ears  the  sounds  they  produce ;  our  toucli 
their  degree ,  of  resistance,  or  comparative 
softness  or  hardness  ;  our  smell  their  , scent : 
our  taste-  their  flavour  ;  but  though  our  seusers 
can  conduct  us  no  further,  we  find  a.  very 
active  substance  in  full  power  within  us  that 
can.  At  a  very  early  period  of  life  we  fee] 
a  wish  to  know  something  further  convernme 
the  objects  to  which  our  senses  nipv.dne- 

1  N.  Diet.  D'Hisi.  Nat.  XVl,  Auic.  f/ud/ia.rr:  .  Or', 
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ovil — and  tin.;  beginiiino;  ot'  tlial  cferiial  sab¬ 
bath  whicli  rfinanictb  for  the  people  of  (iod 
in  the  lieavcnly  kingdoui  of  Christ :  tluiuuiit 
that  can  not  only  take  these  tbuhts,  and  ex¬ 
ercise  herself  in  these  heavenly  miLsings  ;  but 
accoiripanied  as  she  is,  in  our  favoured  race, 
with  the  gift  of  speech  can  reason  ii'|)Oii  them 
with  a  fellow  mind,  and  by  such  discussion 
often  elicit  sparks  of  truth,  that  may  he  useful 
to  enlighten  mankind.  Who  can  believe  that 
such  a  facidty,  so  divine  and  god-lik(!  and 
spiritual,  oiiu  be  the  mere  result  of  organi- 
Ziition?  That  any  juxla-position  of  material 
molecules,  of  whatever  nature,  from  whatever 
source  derived,  in  whatever  ordoi-  and  form 
•arranged,  and  wherever  placed,  could  generate 
thought,  and  reflexion,  and  reasoning  power.s  ; 
could  acquire  and  store  up  ideas  and  notions 
as  well  eonceniiiig  mctajiliysical  as  physical 
e.ssences  may  as  safely  be.  ])ronnunced  impos¬ 
sible,  as  that  matter  and  spirit  should  Ix.'. 
boiiiogeneous.  Though  the  intellectual  jiart 
acts  by  the  brain  and  nerves,  yet  the’  brain 
and  nerves,  however  ample,  however  de¬ 
veloped,  are  not  the  intellect,  nor  an  intel¬ 
lectual  substance,,  but  only  its  instrument, 
titled  for  the  passage  ot  du-  yrnTuc  yrKsseiign 
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of  ([»■  Siiiil,  ([ir  iicvvons  fluid  or 
ovrn  inoihij  It  is  a  sobstaiicc  calc.v. 

latf'd  to  convoy  iiistanliLin'oasl}'  tir.it  subtil 
ngciit,  by  vvlilcli  sjiivit  win  act  upon  Ijody 
wlierevov  tlie  son!  Ibis  it  to  v;o  and  (.•liable; 
it  to  act.  When  (lo.al.Ii  sopfirates  t!ie  iutfl 
and  spintiial  iioni  tliu  material  pin-t 
tile  iiilroilitction  of  a  fluid  homogi-ricoos  tvitb 
tile  nervous,  or  related  to  it  liy  a  gidvanie 
battery  can  put  tlic  nerves  in  action,  lift  the 
fvc-lids,  mote  .Ibe  limbs,  but  tliough  tiie. 
action  of  tlio  intollectaal  part  miiy  thus  he 
imbiited,  ill  newly  deceased  perstn'i.s,  still 
there  are  nri  .signs  of  returning  iatelligeuee ; 
llji-ro  is  no  life,  no  vohintiiry  action,  not  a 
trace  of  the  spiritual  agent  that  lia?  bet'll 
suiuitloned  from  lt.s  dvvtdliug.  Whonco  it 
lidtow'S,  that  tiiougii  the  orgviniKition  is  (!ia(. 
hy  which  the  iiilcIhicUial  and  •rovoi-ning 
poiv't  luiiiiifcsts  its  jivesoncc  and  inhabitation, 
siill  it  is  cvidentlv  sonictlling  distinct  ti-orn 
and  independent  of  it, 

Mr.  Lycll  has  so  folly  considered  that  part, 
of  Lamarck’s  liyrpotjji  sis  whleb  relntes  par- 
tieiikiriv  to  the  transinntation  of  spi  eics,  and 
M>  satisfactorily  proicd  tin  ir  geuvr.d  stability, 
tliat  it  is  iiimeee.ssari  (iir  me  to  enter  more 
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imrfii'iikii'ly  into  (lint  I  inii-^t  llu'rcii.n' ' 

rclpr  the  i  tiailor  to  thni  jioi'tif)!!  of  liis  woik.' 

Lot  IIS  liistly  oiU|nii‘o,  to  whom  or  wlnil, 
according  to  oiir  author,  (jod  has  given  up 
t.lie  reins;  ivljoin  hr  lins  iijipuinted  his  \  iee- 
roy  ill  llie  goveriuiu.'iit  of  the  universe.  Nii~ 
hire  is  ilie  second  |iouer  winj  sit.s  on  this 
viceregill  throne,  governing-  tlie  physical  uni¬ 
verse,  tvlioiti  vve  should  expect  to  he  .siipri  inr 
ill  iiUelleel  ami  jtotver  to  inigid  and  arch¬ 
angel — but  no — he  defines  her  to  be — “  An 
order  of  tilings  composi.-d  ol  ohjrets  iiide- 
jiendent  of  matter,  winch  are  detemiiiied  bv 
the  observation  of  liedie-s,  iintl  tbe  wlioh- 
amount  of  which  constitutes  a  poiver  im- 
■tilterable  in  its  essence,  goverued  in  all  it.s 
arts,  and  cunstaiifly  acting  n]K)]i  ail  ll:lrl.■^  of 
tlie  physical  universe.'’'  And  again,  TSadnv 
lie  affirms  coii.sists  of  lum-pliv'sieal  objrets, 
wliich  arc  neither  beings,  nor  bodies,  nor 
matter.  It  is  eotnjiosed  of  nu>ti>.ui  ;  of  lay;, 
of  every  description  uiul  lias  iie-rjitiindly  at 
its  disposal  space  and  time.' 

■Witli  respect  to  the  agency  nf  this  vice- 
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may  infer,  unless  he  thought  it  to  be  eternal, 
that  he  meant  it  should  be  ascribed  to  the 
Deity ;  but,  if  such  was  his  opinion,  he  ought 
to  have  stated  it  distinctly  and  broadly  ; 
which  he  certainly  would  have  done  had  he 
felt  any  anxiety  to  prevent  misrepresentation. 
As  it  is,  his  God  is  an  exact  counterpart 
of  the  God  of  Epicurus,  who  leaving  all  to 
nature  or  chance,  takes  no  further  care  or 
thought  for  the  worlds  to  which  he  had  given 
being. 

But  what  is  this  mighty  and  next  to  omni¬ 
potent  power. 

This  gneat-grandmother  of  all  creatures  bred. 

Great  Nature  ever  young,  but  full  of  eld  ; 

,  Still  moving,  yet  immoved  from  her  steel : 

-  Unseen  of  any,  yet  of  all  beheld  ; 

Thus  sitting  in  her  throne - - 

as  quaintly  sings  our  great  bard  of  allegory." 

Now  this  great-grandmother  of  the  whole 
creation,  who,  according  to  our  autJior,  takes 
all  trouble  off  the  hands  of  the  God  of  Gods, 
sitting  as  it  were  in  his  throne,  and  directiiio 
and  upholding  all  things  by  tJie  word  of  her 
power, — what  is  she  ?  Is  she  not  at  least 

1  Faerie  Queene,  B.  vn.  c.  vii.  si.  13. 
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a ‘-])iril.  m-cA'lc'j'isix <•  w itl'  riu 

U'liv  i'l’;-''  ^^inr;])  ^.l,c  foVMis.  fli*  lituit'' 

(u"  wlncii  ulr.nf  (n'r.nKatf'  h.'V  Jin'" 

rlj!'  uni<‘.  .-nj  v  ""-n  j’lnl  --j*'  ni-*  "  .itiri' 
*-v  ija,"  Ij!  1-  V. ■' 
ioini  iicr  to  hf .  flnw  tlirt.  -tOH  u ■  "iir- 
prisod  uiid  a-iOir(‘"urd  wIjcu  ^Uu<',  .'*1:  .nid 
vvo]!/hiiiO  "cru] tl-  <;f  Id."  dr'inn.’ion-.  i-i 

Uuf'  L'i'-  DiaiiJi  oC  Eptn-';!!:?,  and  nm-itinti' 

tiicm  no.  vvA  fbnl  -t  tiio  idol  nj'  iJs*-  acon-inn 

lin'd  dto  liuondv' •lajoiuu'' TO  ^ofF^!^(T,  That 
,d)r  is  a  conp'Onnd  oi’  jnlj’ihiit"-'  -n'tluiut  nn\ 
snbsisF "-ncn  lo  hanL'  il^rn.  upo}..  fl!-.  prinian 
cliDractu'  of  lif'r,  ol\  ahioh  he  la  fVor\' 

jvart  (u  his  work",  doclavc's  j'ur  io  Ik-  aa  Onh  r 
of  Thiii'j.-s.  Wliai  idea  doo.s  tl.i"  ])ljras(‘ 
ooiivep  lO  din  raitid?  That  olThiiisi's  aj’raiin;'*d 
•'ifd  ai'dap;  iu  a  cnilain  order.  I3at  no— -this 
is  nor  ids  incanhio'.  She  is  an  ord('r  f)l'lhinn’^ 
.''•mnjjos.  d  of  ol^jort^  indepcTifh'm  ..f  niar.ir, 
’riie-'C  olveeS'  aro  all  an  iaiFby^ioal,  aii<l  ;j’( 
aeitlier  dela'.pe  ii'fr  la'die.s,  nor  laaFh'r.  Hut 
if  "ho  is  aoT,  u  "he  <-a'.i  i/hto  no  rxLst- 

ciice,  Yes,  ."uj  s  our  aulhor,  slie  i",  eoiiipnseil 
of  rnothm.  Bui  adiat  is  aiolion.  eou^ulered 
ahsTraelodiy,  \^ithoat  r(  fereneF-  to  Thr  moT«’r 
or  tlio  moved  Lik(’  ii"  neo.-itivf'  a  is 
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nothiwj.  Pie,  WImc  ijoinijs  forth  have  hecu 
from  of  old,  from  everlastinrj,  is  tlic  First 
Mover,  and  tlio  motion  wliieli  he  hatli  gene¬ 
rated  in  his  pliysical  universe,  was  commu¬ 
nicated  by  Him  to  existences,  vvhicli  he  had 
ciciLted  and  f'oniied  to  execute  Ills  will,  and 
by  them  to  others,  and  so  projmgatcd,  as  it 
were,  from  hand  to  liand,  according-  to  liis 
laws,  till  the  universe  was  in  motion  gene¬ 
rally,  and  in  all  its  systems  and  their  scver-al 
raetnhers.  The  Deity,  at  '<uico  the  centre 
and  cirenmferenre  of  ciention,  going  forth 
Incessantly,  all  the  sj^steins  that  fonn  the 
physical  universe,  severally  concatenated  into 
one  great  systciii,  responding  to  his  action, 
•and  revolving  round  and  contained  in  tljat 
central  and  circumferential  fountain  of  evei- 
flowing:  light  and  glory,'  that  Spiritual  Sun 
of  the,  whole  universe  of  systems,  of  which 
every  sun  of  every  sj'Stem  is  a  type  and 
symbol.  To  Him  be  ascribed  the  Glory, 
and  the  Power,  and  the  Kingdom,  hi  srixula 
sceculorum.  Amen. 

Another  object  wliich  Lamarck  considers 
as  con.stituting  n-aturc,  is  Laxv.  But  law 
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considered  nVirae, redly  K  also  nothinji-  It 
may  C'-xist  in  th'-  comi-fK.  lait  till  it 

is  promulgated,  and  p<nv{r-.  app<'Miud  and 
empowered  who  can  enl’orw  it;  <1"  lik* 
otlier  olyects  brought  'oiiu  «>\‘'t*‘jH'e  ujion 
wiiicli  it  can  net,  or  tlim  cnn  ulny  il  ;  U  i'' 
a  word  without  yn>\vcr  or  cilfoa.  d.?'  in  <»rder 
to  motion  there  miwt  h.-  a  nmu-v  and 
thing  to  be  ]'nov(-d. ,  -o  in  (jrdii-  to  a  jiofential 
law,  as  w’-ell  as  a  jn-omuluauor,  tlu-re  Iw 

a  being  to  enfor'/n  it  aial  :'.notit«T  to  ohe\  it. 

With  regard.  I o  Uw  tim'd,  u-ot-i  dimit,  ■s/'rtty 
and  /'tuo'.  ilseaiie  and  hnijT  id  Xatnre 
operations;  they  g'oe  Inn  ni*  4n’ 

still  remains  a  nunciitite  ;  thi-rfdure,  dc- 
filled  by  our  author,  ,dn^  h  i‘ot]uti<j.  and  r-au 
do  notliing;.  - 

But  although  naiun.  as  iStdinnil  hy  La; 
march,  consists  na  rcl\  oT  :dwtr;n  t  ipialnn 
-  independent ’.  of  any  i“^si  i.er  or  ncinc:’-  and 
therefore  can  noither  fonn  an<,  tlnng,  n<a' 
operate  upon  iwhad  i;-  already  iornu'd;  yi  t 
woiild  I  by  no  meaim  cmbr-nxxi  con¬ 
tending  that  tiler.'  arc  no  be¬ 

tween  God  and  tin'  visilile  matfriai  worid  by 
which  lie  acts  npon  it.  and  as  ii  ucre  tuhe'^ 
hold  of  it;  by  wdiich  he  Isas  e.nnmf  ucad  <and 
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still  maintains  motion  in  it  and  its  parts; 
causing  it  to  observe  certain  general  and  local 
laws  ;  and  upholds,  in  the  whole  and  eveiy 
part,  those  several  powers  and  operations  that 
have  been  thus  produced;  that  action  and 
counteraction  every  where  observable,  by 
which  all  things  are  maintained  in  their 
places;  observe  their  regular  motions  and 
revolutions  ;  and  exhibit  all  those  phenomena 
that  are  produced  under  certain  circum¬ 
stances.  Whatever  names  philosophers  have 
ipsed  to  designate  such  powers,  thej?-  have  a 
real  substance  and  being,  and  are  a  something 
that  can  act  and  operate,  and  impart  a  mo¬ 
mentum. 

Lord  Verulam’s  two  hands  of  nature, 
whereby  she  chiefly  worketh/  heat  and  cold, 
synonymous,  according  to  some,  with  positive 
and  negative  electricity  the  plastic  nature 
of  Cudwofth,  and  some  of  the  ancients ;  the 
spirit  of  nature  of  Dr.  Henry  More;®  and  the 
ether  of  Sir  Isaac  Newton,  all  seem  to  ex¬ 
press  or  imply  an  agency  between  tJie  Deity 
and  the  visible  world,  directed  by  liim.  .,1/- 

1  Bacon’s  Works,  iii.  Nat.  Hist.  Cent,  i.  p.  09. 

«  See  Lit.  Gaz.  January  7,  1835,  p.  43. 

3  See  VoL.  II.  p.  2,54. 


jti 

i  \  no>f>'  ' 

i  iU  V 

aiai 

n-juilslon  , 

cviii  r'iprt  O’. 

uid 

1  ( jn 

On. 

's  >ir  (i}ih 

t'.'.af  f/ror'.i 

lih.on 

,  all 

p.ovr 

>r  (tv  j)(iv, ( 

■rs  in  f!'". ■>!!) 

,  thm 

aiA 

Li  '!• 

oW'  liaui  t 

tanscr'  au  )  '« 

■  an  1,1 

iUs 

tiiat  aw 

liifo'i 

I'-j:  jt)  WAi) 

dli’ct  tit»n«^,  a 

!.<i 

ifisi-i 

i>(  aulfia 

cowl 

H  u 

<•  rO 

5,-,t)il  1  [<)i 

\  '^erii'i'iT!' 

n-iii 

th‘ 

r  a--' 

■  ilaliji')-' 

ah<th»r  at)} 

^)J 

La! 

ni  1 1 

iv  n  in  n)ip!«>\'’’l  L)  1- 

-  tin 

>air.<‘  ] 

)0',\  (’!' 

svi-  -'ba 

jl  hnd  tb.at 

onn 

orally 

tikii 

la.  "-h 

t  Morti  li* 

DTOIL  01  til 

■  he. 

rvtnis. 

aiKl  fo\ 

rak'H 

t-alK  t!.r 

^-hfi'idiiiti.  A) 

a*sc 

*d  lot 

tlial  Dnsno.'^t- 

Ihn  !ipo!i  t'li"  "Ly 

At, 

winch 

lias  CO! 

'i' 

able  I  o-arh 

)0  upon  iht 

uoctnnc  ot 

instinc 

l  f  ^ 

hall  iiiiarp 

in  a  "ubst 

'rpioni  pait 

of  this 

it)!  O'! 

liu'rioio 

•.  with 

ITa^ 

iiio;  < 

anted  Lai 

iiarekV  Ip  p< 

tthe.si: 

res  ju  !■ 

i  fo 

fiatarc, 

no  dosido-'^ 

n  hi 

ch  he 

iOpOil 

,  and  wlih 

])  he  decked 

\Mtn 

divine 

attr;]>! 

ties  0)!‘vl  (hvha 

pOWt'V.  I 

ft,  a< 

bnellx 

as  i''-o'^srifi! . 

p^e  son 

tt'  account  c- 

r  hi- 

tlnatip 

of  /// 

k.  L 

afe  Did'^ed 

i>^  !i  suhjcr 

M  tha 

{  hath 

‘tl.  tlr 

th  pnzzle. 

and  ndi  pnz/Je  i 

tliiio.-o- 

pllf'-V." 

a  lol 

phvsioloi. 

:i!^t>,  proliah 

dy  ti 

11  time 

shall 

b'  1 

](,)  Ulf)VP, 

T]iu>  nanc 

h,  liowcver. 

may 

hf-  predicated 

of  ,  it,  tlvat 

both 

in  the 

vea(n 

aide  i 

ind  animal 

,  likt'  In  at.  It 

is  a 

roilnint 

INTRODUCTION. 


xli 

principle,  shewing  itself  by  successive  de- 
velopements  for  a  limited  period,  varying 
according  to  the  species,  when  it  begins  to 
decline  and  finally  is  extinguished :  that  some¬ 
times  also,  like  heat,  as  in  the  seed  of  tlie 
vegetable  and  egg  of  the  animal,  it  is  latent, 
not  manifesting  itselfiby  developement,  till  it 
is  submitted  to  the  action  of  imponderable 
fluids,  conveyed  by  moisture  or  incubation. 

But  to  return  to  our  author.  We  have 
seen,”  says  he,  “that  the  life  Miich  we  remark 
in  certain  bodies,  in  some  sort  resembled  na¬ 
ture,  insomuch  that  it  is  not  a  being,  but  an 
order  of  things  animated  by  movements;  vdiicli 
has  also  its  power,  its  faculties,  and  which, 
exercises  them  necessaiily  while  it  exists d 
He  also  ascribes  these  vital  movements  to  an 
existing  cause.  Speaking  of  the  imponder¬ 
able  incoercible  fluids,  and  specifying  heat, 
electricity,  the  magnetic  fluid,  &c.  to  which 
he  is  inclined  to  add  light,  he  says,  it  is 
certain  that  without  them,  or  certain  of  them, 
the  phenomenon  of  life  could  not  be  produced 
in  any  body.*  Now,  tliougli  beat,  eleciranf);. 
&c.  are  necessary  to  put  tlie  principle  ot  lif< 
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la  inoiuAu  (hfv  rviacnt!)  du  not  irn])arT  it. 
Tho  .(.'d  ofo  u-vtal.lo,  -r  tb<  .'ou  <d’ a  bird 
liaso  oarl.  of  thrill,  if  I  io.!>  ^O  ^]^oah-  a 
l>u„vhr»>  .sv/Zho/s  ■<'  nsddaiinti-  )*rior;]fiO.  vhtrh, 
snid.-r  i-rii-sin  cm-ninstaiior.'^.  lho\  'an  ivtain 
in  a  jaiont  rifato.  for  a  con^d.fj’uhh*  hnno  ,  nni 
if  onno  ihal  jiniiciplo  is  cM'iW'X.  no  apjaioalani 
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I  trust  1  may  rejider  some  service  to  tlio 
cause  of  truth  ami  science,  if  I  again  revert, 
to  the  subject  wliich  1  mentioned  at  the 
beginniug  of  this  introduction,  I  mean  the 
study  of  the  word  of  God,  together  with  that 
of  his  works,  with  the  view  to  illustrate  one 
hy  the  otlier. 

The  great  and  wonderful  genius  before  al¬ 
luded  to.  Lord  Verulam,  wlio  laid  the  founda¬ 
tion  upon  which  the  proud  structure  of  modern 
philosophy  is  erected,  who  Iraiiishcd  from  sci- 
yence  the  visionary  tlieories  of  the  speculator,' 
'1  and  the  unfounded  dogmas  of  the  bigot,  and 
•  .made  experiment,  and,  as  it  were,  the  anatomy 
of  nature,  the  root  of  ti-ue  physical  knowledge ; 
'  warns  the  philosopher  against  making  holy 
scripture  his  text  book,  for  a  system  of  phi¬ 
losophy,  which  he  says,  is  like  seeking  the 
dead  amongst  the  living*  I  am  disposed, 
however,'  to  think  that  this  illustrious  philo¬ 
sopher,  by  this  observation,  did  not  mean  to 
exclude  all  study  of  the  word  of  God,  witli  a 
view  to  discover  what  is  ihereln  delivered 
.'I  concerning  pliysiiad  subjects,  for  hi,'  himself 
fispeaks  of  the  book  of  Job,  as  preguaiit  with 
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the  mysteries  of  natural  }t])i]u^ophy  h  hnt  his 
object  was  to  point  out  the  te/ii  effects  a 
superstitious  and  hiti'^tied  adherence  to  the 
letter  of  scripture,  (‘Onec  ruing  whieh  incu  were, 
very  liable  to  be  uii^taken,  and  of  iualt(mtif)ri 
to  its  spirit,  whic h  averse  to  all  persecution, 
so  that:  persons  of  a  pliilosopliic  mitid  might 
not  be  interrupted  iti  their  investigations  oi 
nature,  by  the  elaniuurs  or  menaces  of  mis¬ 
taken  men. 

In  the  dark  ages,  unicrior  to  the  Refor¬ 
mation,  superstition  oecupii'd  t'ne  s-eut  of  truf' 
and  rational  religion.  Ye  do  err  rot  hr  ow¬ 
ing  the  Beripturei;,  was  an  obfeCia'ation  alrao'^t 
imiversully  applicable.  The  armo<i  hand  ol 
aiitliority  was  liiied  u]»  ag^iinst  all  =^11011  a-^ 
endeavoured  to  interpret  eiihe.r  Sciiptiire.  or 
nature  upon  just  and  rational  principh's. 
Every  such  effort  A^as  rijected,  was  ri'prc!- 
bated  ex  cathedra,  and  per>cciued  as  a  dan¬ 
gerous  and  pesfilent  lieresy  :  thus  e\ery 
avenue  to  the  dis(‘Over\  et  trutli,  litlier  in 
religion  of  science,  nas  attempted  to  be 
closed.  This  evil  spirit  it  wa^  that  pro¬ 
scribed  the  system  of  Copernicus,  and, 

.  Ubisupr,  i.  ix,  e, 
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because  it  appeared  contrary  to  the  letter 
of  Scripture,  persecuted  Galileo  for  affirming 
that  the  earth  moved  round  the  sun.  Lord 
Verulam  clearly  saw  the  evil  consecjiiences 
that  would  result  to  the  cause  of  true  plii- 
losophy,  if  the  sober  study  of  nature,  and 
all  experimental  research  into  the  works  of 
creation,  were  to  be  denounced  as  impious, 
because  of  some  seeming  discordance  with 
the  letter  of  Scripture,  or  because  a  narrow¬ 
minded  theologian  could  not  discern  where 
the  writers  the  Bible  adopted  popular 
phraseology,  in  condescension  to  the  innocent 
prejudices  .and  uninformed  understandings  of 
those  to  whom  they  addressed  themselves  ; 
and  he  therefore  e^mployed  all  the  energy  of 
his  powerful  mind  to  persuade  the  learned 
theologian,  that  for  the  discovery  of  physical 
truth  we  must  have  recourse  to  induction 
from  experiment  and  soberly  conducted  in¬ 
vestigation  of  physical  phenomena,  while  for 
spiritual  we  should  seek  to  draw  living 
waters  from  the  fountain  of  life  coiitained 
in  Scripture.  The  Bible  was  not  uif.  ri.j.nl 
to  make  us  philosophers,  but  to  make  ns  wis* 
unto  salvation. 

But  it  does  not  follow,  because  wf  an  in 
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seek  for  rolig:jous  trutli  principally  in  iln; 
Bible,  that  'sve  can  <le]ive  noia,'  fivau  tlie  study 
of  natural  objects;  nor.  on  the  (contrary, 
because  ''cc  arc  not  to  no  to  tlm  Ibbie  for 
a  stem  of  plfdosopLy,  tliui  im  philo^oipbical 
trutlis  are  contained  in  it.  'i'l’c  hcriptarc 
expressly  dt'clares  that  rhe  (/ilitf/s 

of  \  God  may  be  under.--t«.>od  by  tbe  tilings 
that  are  made— -;njd  if  xve  luav  iiaxf'  recourse 
to  the  wcabs  of  creation  ns  -well  as  to  reve¬ 
lation  to  lead  -us  to  tjto  knon'lcdac  of  tlio 
Creator,  ore  mav,  on  ilt.  other  haiul,  by 
parity  of  reason.  n-ii la '^>1  na  riting  any  repre- 
liensiori,  iui.|niiv  into  v’hat  Gtnl  lias  riuealed 
ill  Scriplurc  eoncerutug  die  ]>h\sieid  world 
and  its  phcnuuKaia.  Lcird  llaC(>u  ]mn‘>{‘lf 
observes,  that  IPliilosojfiiy  is  given  to  .Religion 
as  a  most  faithtid  haiuhnaid  ;  since  Ri-Iigion 
cleelaves  tlic  will  of  God,  and  I’liihisophy 
manif'sts  liis  power.- -and  he  ajsplicM  to  this 
oil”  Sa'iours  rcj'roof  of  luc  do 

err  o-jt  huon'viuf  the  re^  nor  ihc 

power  of  (fid.  'That  is.  ve  have  not  endeti- 
vbured  to  know  Ijin.i  by  a  right  motle  of 
studying  eitJuU'  ins  word  or  his  works.  The. 
study  of  both  ticcs'ssurx  to  iJn.oriolit  uTidcrr 
standina  of  cither  -wt  cannot  riglitlx  nnder- 
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stand  God’s  word  without  a  knowledge  of 
his  works,  and  perpetual  appeal  is  made,  to 
his  works  in  his  word ;  neither  can  we  per¬ 
fectly  understand  his  works  without  the  know¬ 
ledge  of  his  word. 

The  penetrating  mind  of  Bacon  clearly 
perceived,  that  if  supposed  statements  of 
Scripture  were  made  the  sole  test  by  %rhich 
philosophical  systems  were  to  be  tried,  there 
was  an  end  of  all  progress  in  science,  no  use 
in  making  experiments,  or  pursuing  a  course 
of  inductive  reasoning.  And  this  was  the 
temper  of  the  age  in  which  he  lived;  light 
was  beginning  to  spring  up,  and  because  it 
was  novel,  it  was  thought  to  be  heretical  and 
subversive  of  Scrjpture.  But  men’s  minds 
are  now  much  altered  in  this  respect,  and 
there  is  no  danger  of  persecution  on  account 
of  heterodoxy  either  in  religion  or  philosophy. 
In  fact  the  tide  seems  turned  the  other  way, 
and  a  clamour  is  sometimes  raised  against 
persons  who  consult  the  revealed  word  of 
God  on  points  connected  with  philosopliy  and 
science.  But  surely  if  the  Scriptm-es  arc  as 
we  believe,  a  revelation  from  the  (ji’caiof 
dhat  world  concerning  which  we  pIjjloa<.)]»ii[/< 
and  if  some  parts  of  them  df.  ((HUan' 
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kloiiz*',  ilm-i  1o  V.  horn  tlno  Avoro  iudclitod  for 
an\  f'oiu'lilf  heiiolit>.  or  to  wjunn  fiii\ 
looked  ii}>  as  invc]jloi>  of  um  fnl  sat-',  or 
ni0st<H'.s  of  hithiilo  ooculi  scn'iK'Os.  (irati- 
tiidf ,  indeed,  demutid"  that  yr.  ai  ami  onuinal 
gf'immes.  -niiom  (  ukI  has  enrieJiod  fvjtli  icxtra- 
ordina'f  ialfnl-^.  In  the  due  e\erei''{’  of  nhich 


they  have  become  benefactors  of  tlie  human 
race,  should  he  loved  and  valued  highly  for 
their  services  ;  Tmt  when  we  look  onlj-  at 
the  instruiriont,  and  see  not  the  hand  of 
Supreme  Benevolence  that  c.mploj?s  it  for  our 
benefit,  we  tlien  overvalue  man  and  under¬ 
value.  God  ;  putting  the  Ibrmcr  into  the  place 
of  the  latter,  and  making  an  idol  of  him  ; 
and  if  anjr  will  not  worship  this  idol,  a 
clamour  is  raised  against  them,  and  they  are 
almost  persecuted.  Our  great  philosopher 
himself  complains  of  this  tendenev  to  over- 
Wlue  individuals  as  the  cause  and  source 
of  great  evils  to  .science ;  he  considers  it  as 
a  kind  of  fascination  that  bewitches  inari- 

Since  the  time  of  Bacon,  pliilo.so)ihers  and 
inquirers  into  nature  have  for  the  most 
strictly  adhered  to  his  rule,  if  such  if  may 
be  deemed  ;  and,  with  the  c.xcejitiou  of  a 
single  sect,  who  perhaps  have  gone  too  lar 
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in  all  opposite  diroction,’  Lave  made  little 
or  no  inquiry  to  u’ljaj  is  dcsirereJ  in 
Scripture  on  pliysical  sulijccMs,  <'r  with 
respect  to  the  causes  ef  the  various  ])he- 
iiomeaa  exhibited  hi  our  sjsti'iu,  <»r  in  the 
phj^sical  itnixerse  ;  Imt  surely  it  is  n  luost 
interesting,  as  well  as  noiel  lu'ld  of  siudy, 
for  the  philosojiher  to  as<\-rtain  what  has 
really  been  revival td  hi  Scrijiture  on  theso 
great  subjects.  Ilic  i-pitiions  of  tbi'  !nicient> 
upon  this  head.' ha  V  (  b'-vu  !nvesti<j.at(  d  and 
canvassed,  and  an  uppo^*\iaiurkiu  Jraeed  be¬ 
tween  them,  in  sonu'  ov-.ptH-t-..  to  those  of 
modern  pI!ilo^oph•‘r- :  if  die  -aiiu'  ddiounce 
was  exercised  ujion  dm  ^cri]i{(ntw,  ne  utiulxt 
arrive  at  irifori nation  nitb  regard  to  tin;  great 
powers  that,  under  God.  rule  tlie  pln'sieal 
universe,  ydiich  i*  i-'  bepelow^^  {(>  u-aiu  by  the 
usual  means  oi‘  ia^  (o-Tio’uiiou. 

But  the  great  difheult^  lies  in  tlie  iutoj- 
pretatioii  of  tho-e  ]iassae’es  of  ^enplure  tliat 
relate  to  physieal  Pheuomtma.  Thu-en  often 
repeats  these  word h  of  Sulta-uaj,  -  //  /.<  ilw 
glory  of  G'od  to  cur, eta!  a  rlihig.  As  Atoscs. 
when  he  desc*  nd»-d  from  the  mount,  -was 

y. The  Hutdiinsomans.  ■  -■  • 

*  See  Prof,  DaiAri.y?  Inircl.  to  the  Atomic  Thm^\  1  ■!. 
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obliged  to  veil  liis  face,  bi'caiisc  the  Israelites 
ooiiM  not.  I>car  its  efiidgcnce;'  so  the  Deity 
was  pleased  to  coiic.eal  many  both  spiritual 
and  pliysical  truths  under  a  veil  of  figures 
and  alligory,  heeaiise  tlu^  prejudices,  igno¬ 
rance,  and  grossuess  of  the  bulk  of  the  people 
could  not  bear  them,  but  they  were  written 
for  the  instruction  and  admonition  of  tliose 
ill  every  age  whose  minils  are  liberateil  from 
the  misrule  of  prejudice,  and  less  darkened 
liy  the  clouds  of  ignoraucCi :  but  still  it 
requires,  and  always  will  require,  much  study 
aiid  comparison  of  one  ptirt  of  Scripture  with 
another,  to  discover  tlie  meaiiiug  of  many  of 
those  passages  of  Scripture  which  relate  to 
physical  objects. 

The  Apostle  to  Ihc  Hebrews  oliservos  t.liat 
tin;  maimer  in  which  God  revealed  himself 
to  tlic  ancient  world  and  the  Jewisli  nation, 
w'as  by  dividing  liis  communications  into 
many  parcels,  delivered  at  dilfercnt  times;' 
and  by  clothing  them  in  a  variety  of  figures, 
and  Imparting  them  under  dittereut  circiim- 
■stances,'  so  tluit  In  order  to  get  ii  correct 
l^y  notion  of  them  it  is  necessary  to  compare 
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one  part  of  scripture  with  unotlier,  and  to 
weigh  well  the  various  iigni'es  iiml<T  which 
they  are  concealed,  and  tin’,  tisr  oi'  ilieru  pii 
other  occasions ;  and  also  to  <-i>iisidcr  the 
modes  in  wdiich  they  w'ci'f  connsnmaau*  d  to 
the  mind  of  tlie  piv^thct.  w-lutlR-r  at  a  vif'io]! 
exhibited  to  hitn  ulion  earratn'ctl ;  in  a  dream 
wdien  asleep  ;  or  imdor  certain  aets,  wiiudi  he. 
tvas  commanded,  or  by  iimnedlate  iur']»hati<ni 
excited,  to  peiaonm  >o  that  if  wc^  wi.di  t<> 
ascertain  the  /meanniu  td’  uuy  particular 
symbol,  or  oi  the  !elnn^  in  which  any  com¬ 
munication  is  madf  from  Cv»d  ia  HoU' 
Scripture;  wy  nunt  tea  b<;  sali-ijcd  i>y  study-: 
iiig  merely  die  pa'^'-jnrr  under  «.an  eyt‘,  hut, 
comparing  spiritual  ihiuey  wiili  S]>irituah  lnr,il 
out  the  meannio’,  as  it,  ware,  Ip  (‘onsideriug- 
all  those  passa 0,1 wliere-  the  -amc  tiling  is 
alluded  to,  -  .  :  ;  -  ,  , 

It.  is  to  -be  oli-T'r'eih  tleo  in  all  tin-  com¬ 
munications  wliieh  it  lias  pita^t  d  the  Di  it_\ 
to  make  of  his  to  mankind,  respoet  i.s 
had  to  the  tlien  stan  oi'  s(K'i<  ty.  and  the 
progress  of  knowledn-,-',  arts,  and  cixihzation 
-—light  wms  im]»artcd  to  tln-ni  as  i],!  v  were 
able  to  bear  it  ;  they  were  fed  with  milk 
when/they  could  not  digest  strong-  mrar. 
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Prejudices  take  usually  so  firm  a  hold  upon 
the  bulk  of  any  people,  that  to  attack  tlieiii 
directly,  instead  of  opening,  closes  all  the 
avenues  to  the  heart.  Even  the  most  eiiiio-ht- 
ened  in  some  respects,  in  others  are  often 
under  their  dominion ;  and,  therefore,  it  is 
only  by  imparting  truth  Here  a  little  and 
there  a  little,  as  circumstances  admit,  and 
embroidering  the  veil,  under  vdiich  we  are 
obliged  to  soften  the  effulgence  of  her  light, 
vrith  varied  imagery,  darkly  shadovring  out 
her  mysteries,  that  a  way  is  prepared  for  her 
final  triumph  and  universal  reception.  She 
is  often  A  light  shining  in  a  da,rk  place, 
gradually  expelling  prejudice  and  error,  and 
'shining  more  and  more  unto  the  perfect  day. 

It  Mms  not  so  much  necessary  for  the  con¬ 
version  and  reformation  of  mankind  to  make 
them  philosophers  as  to  make  them  helievers. 
The  great  bulk  of  mankind  were  ignorant  and 
iminstructed  persons,  whence  in  order  to  v/in 
their  attention,  it  was  necessar}"  to  addi’esc 
them  in  a  language  which  they  understood, 
and  in  a  phraseology,  with  respect  to  physi- al 
objects,  to  which  they  were  accustomed,  aiol 
as  those  objects  appear  to  the  sensr-s.  dine 
the  moon  is  called  a  great  light.  Itr-amst*  sin 
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app('at^  s-o  uud  i-  so  to  ti",  tlioni'li  ronlly 
tJiaij  ihr  phoH’l'-  an<[  M.ir--:  (It  i< 

said  so  iuscl  othi'V  ’pssi’silki  i  sprs  >-ions, 

which  :rsc  Is’L).  i‘c-])rci  to  o.-,  :o!(l  to  i*H‘ 

app<  as  ij.cs  <<t  ilif  tlsiiiUs  iic'ssuli  Oi(i 
resps  ct  Sii  tin-  fiict  pht Ct ’-Cii. 
WllMl  ihs.  sucnd  Mritci"^  ^pc!lk  of  ths  Dcitj 
in  tens horrsAvt'd  frooi  the  bunssui  li'^or<% 
if  he  hud.  hands.  cy("^,  fs'cl,  ansi  tlic  liho,  and 
as  if  la  auitctotl  ht  iiuisiun  puN'^ions,  it  is 
for  UK  sala  of  illu.''iraiiny  tin'  Di\ini‘  uttri- 
butts  proccuditius  by  tlu'sc  passions, 

faciiUa's.  sro-t-'S,  and  ovoaiih  in  man,  ]>y  wiiirli 
alojK'  no  can  g'ain  any  idea  sd'  vdiat  nia)  ia" 
anah.Ay’ous  to  ibom  in  the  T)i\inc  Narnro. 

Bir  lliou'ih  sncli  condosccuMon  is  shrmn  “ 
by  thr  ITolv  ftjhrit  to  the  iu'noranco  and 

impel  feel  Mjns  (,f  his  liy  adoptinp,',  -is 

it  V.  evK  a  plsraseoioo'y  hounded  a]Hm  their 
imwseent  crioes,  and  thoss'  unsapprc]icn>imss 
of  tiiinii:^  iiitv*  •widen  thov  acre  led  by  tlaar 
senses',  it  is  not  thence  to  is<'  concluded  that 
this  pojiuho'  laap’tiaji-  jisiaavh's  the  nlssfie  ot 
the  Hob,  t-rd  :  oi  rhsit  it  is  ini}K>s>il)le,  or 
eve:'!  dijij'csdt.  to  diMino'uish  liiina'N  spoken 
«.d  cs/>'<'oc,  fora  Matfments  relatinc  to  thi' 
pli'y-'is'cl  •  s)!)' litsifioi!  of'  nailin'  which  are  lo 
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be  received  as  spoken  ex  cathedra,  and  as 
dictated  by  the  Holy  Spirit.  It  should  not 
be  lost  sight  of,  that  the  great  object  of 
Revelation  was  to  reclaim  mankind  from  the 
debasing  worship  of  those  that  were  not  god.s 
by  nature  ;  of  those  powers  in  nature,  or  their 
symbols,  selected  fi'om  natural  objects,  which 
God  employed  and  directed  as  his  agents  in 
the  formation  and  government  of  the  globe 
w’e  inhabit,  and  of  the  whole  imivej'se.  “  But 
we,”  says  Bacon,  “  dedicate  or  erect  no 
capitol  or  pyramid  to  the  pride  of  men ;  but, 
m  the  human  intellect,  la}^  the  foundations 
of  a  holy  temple,  an  exemplar  of  the  world.”  ' 
This  passage  is  capable  of  an  application  that 
■may  lead  us  into  an  avenue  terminating  in 
such  a  temple,  which,  though  not  erected 
in  the  human  intellect,  may  enlighten  it  in 
several  points  relating  to  physical  ti'uths  con¬ 
cerning  which  it  is  now  in  darkness.  The 
Mosaical  tabernacle  and  the  Solomoniaii 
temple  were  both  erected  not  after  tlic 
imaginings  of  the  spirit  of  man  ;  but  tiio 
former  after  a  pattern  which  was  si i own  ;o 
Moses  in  the  mount  and  the  latter  cher 

1  Nov.  Org.  aphorism.  VMK 

2  ExOf]  XXV.  4'i.  XXV, ,  30 
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sinotli'T  2l\en  !>n  Dlivld  to  ^ojuuiou.  Mhidi 
ii  !'•>  j hi’  hud  Inj  fhf’  Sptnf, 
;iO<i  uhi'-h  Jehi'Vdh  iiiadr  h/»i  iiiidn\'^iaiid  iv 
vor  foimiiit  t(.  uriliiia’)  hy  h/.>  hnpd 
afhni  hlv/.'  N<AN,  if  tlioo  placv-'. 

Mi'ciiO  atb'i'  a  j^aticnii  (li\ji!<‘!y 
ll.ut  paitoni  (|(;nl>tlc-‘S  uu"  sh/nijlriirf,  Hiat 
iiiU’Ufuai  So  aii'-ou  r  nouu*  iiuj'oriaul  us’.n'joso. 
Tht  -rr.  ni  -'ad  -vNiiich  rLo  'Oiiiyiiiul  in  ^io\v 
5*V  thf  soU'oiion  of  tVa  I ^ani.m.  u■a‘^ 
lo  ,)!(','“!>•  all  (|o'0  oi  llii!’!-';  it.  ii  '  tOO 

Cn'.aSfr  au<S  (^o'.o’iior  ‘d  tli-  ucvl<i,  iroiu 
i-.F;]!-  ioPiiK  ol.lhor-o-^  froiH  th.  ii.'juK  of 
-Uina  r.iiO  to  k(  <']>  alo*'  ilic  o\->,ccratUiU  ot 
tIk'  oroioi'od  ‘-('L’O  V'']io  as  O'  ••  tl'-ot  lio- 
a<' a.t  ■i|oh\cv,.iKa  of  niankiihl  IroM'.  tliO-  \s)ko 
a  u'i  <‘oii-ofjiu  !!;•<>  of  sill,  anil  -ilio  doiiuiium 
of  .S'ar:o  =  .  liati  it  oot  ooon  for  thU  slop,  tho 
aor-ldii  (»f  iiiosi'-  jaoM'v-  aitd  joiornu  diali' 

, '-p  ,Ua  iiv  \\ltioli  t  ira]  ;h‘Iv  opoo  iko  ('aitji 
;u)(l  itu'  world  at  iaroTa  jou!  profiooos  all  tlfo 
pla  lioro' on  ol>--v  nahio  in  ilio  phwk-ul  nni- 
\fy-i:  .  of  tiu'ir  ^^l^OiO!^.  (-v  of  d-iilod  invn 
raid  \voin(n,  \\<)idd  luoo'  outivi'lx  Mipir'ododl 
i\\r  x.or'-lo’i  ojf  rhi'ir  Aliniyi:!\  \,)tl!o}'.  and 
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l,he  whole  eai'lh  would  liiivu  boon  so  oovoi'oil 
by  this  j)!il]>ahh‘,  djii'kiicss,  that  no  gliinp.se  ol' 
light  would  luive  been  left  to  foster  the  hojie 
and  prove  the  germo  of  a  future  day  of  glory. 
The  great  ohject,  therefore,  of  the  Godhead 
being  the  assertion  of  his  own  supremaey, 
and  to  proclaim  his  own  agency  by  the 
powers  that  are  kiiorvii  to  goi’cvn  in  nature, 
it  was  to  he  cx[iectc'd  tliat  a  taberuaelc  or 
temple  erected  after  a  pattern  furnished  hy 
the  .Deify  w  ould  eonspicuoualy  do  this. 

Hut  before  1  enter  further  into  this  my^s- 
tevioiis  subject,  it  will  lie  proper  to  obviate 
an  ohjection  that  may  he  alleged,  viz.  that  it, 
is  ineongruoiis  and  (ml  of  jilacy  to  introduce, 

■  into  it  work  like  the  present,  any  inquiry  into 
the  nature  and  contents  oi‘  the  Jewish  temple, 
especially  the  meaning  of  those  svinholical 
images  placed  in  the  Holy  of  Holies  and 
called  the  Cliciifhim ,  hut  when  it  is  further 
considered  that  tliese  symbols  are  represented 
as  v.'inged  aninuih  with  four  faces,  and  that, 
these  faces  are  tliosc  of  the  kings  and  rulers, 
as  it  were,  of  the  animal  hhujdom  : — naiuely, 
the.  d.r,  the  chief  amongst  cattle  ;  the  lion, 
the  king  of  wild  beasts;  and  the  t'AKjlc,  I  he. 
ruler  of  the  birds  ;  and  lastly.  Mon,  who  has 
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all  zA/j-'Z/.s  pat  umlrr  his  fret,  -  -then-  scfiji- 
to  bf-  no  hli'ilit  <-!'ijiaectlo)!  boiwr'-n  tlic  <‘lie- 
rnbin!  fOid  ibo  nniinnl  oroat;ou.  wo  i<'l’“ar(l 
the  aiiTihjO'S  oi'  thoso  as  o.vciu-i vciy 

fmtaphysiro.L  IJjIs  arernncjit  A^iil  nut  hubl  i 
but  if,  us  1  hope  to  jn’oAo  from  K^uniatn't;, 
they  consist  of  pht/sical  as  Vvcll  u;-  Tin-b*- 
pliysical  objects,  by  whicli  tin-  Dusty  nrls 
upon  the  whole  aninuij  biiio-<h>ni.  and  pur- 
tieularly  in  all  iiistinciiee  opurednon^,  1  trust 
I  Bhall  be 'justiHcil  iss  (nacriau-  s,,  i',,|K  \ntje 
this  interesting  Md>joot.  !ai  tii-h  iitspiiry  1 
have  endeavoured  iu  uruido  lu' '•*']['  pniii-olv 
by  the  woi-d  o\‘  (iod,  ro}/tpnt\f,,/ 
things  toith  spiritual ;  at  the  sanio  thin'  tukissu 
into  consideration  those  arguraerds,  ui.'ore 
the  case  seemed  to  reqsiire  ir,  that  Ills  ir-a'/is 
supply.  '  ^  „ 

The  Jewish  talu'ruacle,  vliiD!,  a--  .Pliiio 
calls  it/  was  a  ponuble  tunipl<%  cvorA  roailcr 
of  Scripture  knows  v'as  ilhidid  into  two. 
principal  parts,  or.  ai-uording  to  flu-  npo>-.i]c 
to  the  Hebrews,'  tabeniaele,'-  ;  tne  hr-'t  oi‘ 
which  was  called  the  Holy  Plane;  uinl  tlie 
second,  the  Most /Holy  Place,  ur  ihc  Holy 

A  ’hpijp  <bopnToi>i  De  Via-  i.  j 


of  HoI'k'S.  This  lost  lalx'niac.li-  is  l.•\ll^l'ssly 
stated  in  Scriiituve  to  lie  a  tiguro  of  Iieavoii. 

“  For  Chrkt  is  not  entered  into  the  holy 
places  made  with  hands,  which  are  the  fiipu  es  . 
of  the  true,  hut  info  Heaven  itself,  nnie  to 
appear  in  the  presence  of  dod  for  us."' 
Where  iillusion  is  evideiitlv  imulc  to  tlic 
annual  entry  of  the  Jeuish  high  priest  into 
the  second  taboruaele,  as  representing  Christ's 
entry  into  lieuven  itself,  where  tlie  presence 
of  God  was  inaihfk'sted.  I'ftnv  if  tlic  second 
tabernacle  represented  the  Hea\-eu  of  Heavens, 
the  first  wo  may  conclude,  in  wdiich  the 
ordinary  scrvici;  and  worshiji  rd'  God  were 
transacted,  was  a  symbol  of  this  world  oi-  our 
solar  system.' 

If  we  consider  the  furniture  of  the  two 
tabernades,  wo  gain  further  instruction  on  the 
subject  we  are  considering.  In  the  first  was 
the  golden  candlestick,  w'ith  its  seven  lights, 
the  table,  and  tlic  shew-bread.  Amongst  tlie 
Jews,  the  en.iidk:stick  seein.s  to  have  been 
regarded  as  u  kind  of  ptanelariuin,  repre¬ 
senting  the  solar  .system,  at  least  those  purls 
of  it  that  wore  visible  lo  the  unassisted 
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eye.*  It  is  wortljy  of  remurk  thnt  central 
lamp,  which  appears  to  he  four  t!in«^>>  the  size 
of  the  rest,  is  stated  by  Philo  to  represent 
the  su7'i.  The  table  aTul  the  shcw-la'ead,  in  a 
pl'pzsical  sense,  may  ])erha])s  he  reijarded  as 
symbolizing  the.' earth  and  its  proilnclions,  the 
table  which  God  Spreads  and  sets  ))o{br<'  ns. 
But  as  well  as  a  physical,  tliese,  i lungs  have 
a  metaphysical  or  spiritual  ineauing.  ’’J’he 
candlestick  syniholizing  the  <’hnrdi  and  it^ 
ministers,  who  ase i  charaeterized  as  Llf/hfa 
in  the  teofM,''’*~--the  churches  a.'?  caudU-sticks, 
and  the  priiK'ipal  miuistejs  of  (’lin>t  as 
starsd  '■  ■  ■■■■  "■  -  ■■ .  ■■  :  ^ 

The  contents  of  the  second  I'alK'rnaeje.  nr 
Most  Holy  Place,  are  now  to  he  considered  ; 
tJmse  were  an  ark  or  chest  containing  the. 
two  tables  of  the -decalogae,  ovc-rnln'ch  was 
placed  a  propitiatpty  or  inei'c\-seat  of  jnnv' 
gold,  at  each  end  of  which,  and  fcaniing  ])arr 
of  the  same  plate,  was  tixed  a  (livruh,  or 
sculptured  imag'e  so  calhah  I’lie  direct imw 
for  the  falwie.alion  of  tlnese  images  are  u<)t 

’  Joiseph.  ,4);/''^.  ),  iiC  7,  vornp.  Philo  D,'  VU't 
{.  m.  51P,  B  (  .  lid.  Col.  41!.  1611,. 

"  Pnilip.  ii.  IJ,  ti'  kopim-/.  .  ,  .  ■ 

3  Revel,  . 
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accompanied  by  any  description  of  them. 
They  are  spoken  of  as  objects  well  known 
to  the  Jews  ;  but  in  the  prophecy  of  Ezekiel, 
they  are  described  as  each  having:  four  faces 
and  four  wings  ;  the  faces  were  tiiose  of  a 
man  and  a  lion  on  the  right  side  ;  the  face  of 
an  ox  on  the  left  side  ;  and  the  face  of  an 
eagle ;  with  regard  to  their  wings,  two  wei'e 
stretched  upwards,  and  two  covered  their 
bodies.  Many  other  particulars  are  men¬ 
tioned  by  the  prophet,  which’!  shall  not  here 
enlarge  upon.^ 

A  great  variety  of  opinions  have  been 
held,  both  in  ancient  and  modern  times, 
concerning  the  meaning  of  these  symbols, 
and  what  the}?  are  designed  to  represent, 
some  of  which  1  shall  mention  in  another 
place.  By  most  modern  theologians  tlie}? 
seem  to  be  regarded  as  angels  of  the  highest 
rank.  The  first  mention  of  them  in  Holy 
Scriptures  is  upon  the  occasion  of  the  ex¬ 
pulsion  of  our  first  parents  from  Paradise, 
“  And  he  drove  out  the  man  ;  and  he  placed 
at  the  east  of  the  garden  of  Eden  chernhrrn^. 
and  a  flaming  sivord  which  turned  ererg  W'lg. 


Ezek.  1.  IL  10.  11 


•s\')c4  v<h:(‘b  in  our  rrruj'-Ltnou,  is  rcudf'rt'J 
plai'f’i.  me  uii''  })ru])crl\  cnit-'u!  lo  ilivvll,  or 
oi'on  .1  ,y  a  tiihvryr>  h'J  uitd  it  vsu-'  on  this 
Cf^'inuu  j);oh;sM\  tluu  in  tin  >i-jnuaunil  tnnis- 
,  ?i(o  j-  to  Adam, 

-i.vd  hr  Cft-ii  oiti  Adr.m,  tind  ryh^i’d  !iusi 
io  ifivfll  i]u‘  .fardi  n  I'.f  ^Ihd 

h‘  jdared  in  oru<  r  ffw  rhrroftn/i,  (md  ih^ 
irhlrl-  ii>  kn  p  tltr  iCfuf 

,.r  //,.  hi'"  tdihii'  'rij<  %\ord  iu  «|m"'tiou 
u--. 'I  L »■  J(  !  'laiaj  t>>  fi'''u  n*  (,>0(5’."'  !>rt^('!K“u 
ir  liif  K-iHiMa'io  in  hijdi'li.'  h  ma.}  !>*  r>  ■ 
iii'U’krd  r.i- >  liu.t.  :u  il«  -ii'.-nr.i.  td-  luira-r 
U'-i  tiiar  <jod  I'shu'.  tl  .-iMTuisim  at 

I’ni  <  u-r  A  iiu  ‘.;:'''du'U  oi'  {Alan,  ‘nl,  as 
>ndl.  5K  iirui)  ilu'  ii.ulio'os  pn'IiAod  to  it,  that 
u'  ;!;.‘iT‘  fill'  '•ih'rnldii!,  nanu  K  surli 

oojut-r  ,!'•  lu^ralK  .-ajli  di  iu  rliat  unut<\ 

(,ud  -‘MW  familial  io  ili.'  Jmi-.  Tl;ul  ( (od 

ci’O'.'j  :t  m  <••' 5iuni'»-'io!!  to  aoLioliO  }a  iiioN  ?.» 
kc(}>  v.aioit  an-',  -u  (in'  o-uo  of  Pureuhso, 
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it  would  surely  have  been  said  upon  this,  as 
upon  other  occasions,  that  he  sent  them. 
When  we  reflect  that  these  mystic  beings, 
when  only  sculptured  images,  were  symbols 
of  the  divine  presence,  and  that  God  mani¬ 
fested  himself  in  his  tabernacle  and  in  his 
temple  by  a  cloud  and  glory  when  the  work 
was  finished  according  to  the  pgittern,  and 
the  cherubim  with  the  ark  and  mercy-seat 
were  in  their  places,'  surely  some  suspicion 
must  enter  our  minds  that ‘these  cherubim, 
before  the  gates  of  Paradise,  might  be  sta¬ 
tioned  there  for  purposes  connected  with  the 
worship  of  God  after  the  fall.  Indications  of 
this  are  discoverable  in  other  passages,  as 
where  it  is  said  of  Cain  and  Abel,  that  they 
brought  an  offering  unto  the  Lord ;  a  term 
implying  that  sacrifices  were  not  offered  in 
any  place,  according  to  the  fancy  of  tlie 
worshipper.  Again,  after  the  murder  and 
martyrdom  of  righteous  Abel  by  his  brotlier  s 
hand,  and  the  divine  sentence  passed  iijicn 
the  latter,  he  says,  ^‘Behold,  thon  hast  driven 
me  out  this  day  from  the  face  of  the  earth, 
and  from  thy  face  shall  1  he  hid.  '  Au'i 

1  Exod.  xl.  18—38.  2  ('hi'on.  v,  7-.N. 

Genes,  iv.  14, 


I  N  j  Hoin  <  1 1"'.'. 
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u  i-  ."tatfd,  At>f{  ( ^aln  tjceni 

ihr  nrc  of  fjtf  I'^roin 

lla.'i-  jiaN’-a^M-.s  il  ‘-iM'iDS  t><  <'V id^-utly 

(luti  ^  di'i  u  o  })’•(  "( Ilf,  III  -oui*'  rr-'in*  (<  (1  n“.e, 

iii  nil*  ,  ]>\  u.  pariHii:  iroui 

■  'i‘'ch  '  .(in  was  iiid  frnm  hi.-  for,  'Aiinh-vcr 
Vta'i  iiiiuwl-'d  U\  Huit  <  )ii  tJu-- 

i-.H-ai  n  or  ttJr  vnuoo'  dfdif'ato! 

io  his  V,  ordiip.  |nc'-f‘r)h<  (1  hy  hiiustif, 
i>c  <  ail.-d  h!.-  j>)('o>,),vi  ;  or  in  a  uiorc 

P"'f‘sdiav  .-s'U'-’i',  ir  nsicdif  dr  -o  i-].  aoiui^iatcil, 
d'  ill  iis  if  r* .’.iif'iibsl  au\  ‘'VUiiioliciii 

rcorosrafaiion  i>i  (iod's  liiiix'ival  doiniidon, 
Hiid  ■>]' hi*  ariioo  '-sla-vi  ;  oriTaiix  ciord 

or  ir-radiado>'i  oi'  lii^  ojorx  uae-  dirro  luaid- 
fest.ed  to  Irifc  worfdrippora,' 

Witli  V'‘u:ar<l  (.ri  Iik’  iiaridiiu'  sMa-rhl,  aldrii 
our  transhnioij  >coiu^  put  info  tho  ii.inds 
of  the  ehiT'd’ir  N\atf]K  and  wlindt  iMiilon  lia-. 
so  finety  ]'>ara]djrasrd  : 

Witere  entraiMT  up  from  Film  fr,s,r-!  ri  ml.x 

(Jbentbic  waf.di,  and  of  <i  tb.'  f|  put 

Fnd  r^rard  ,Jl  pi%agc  to  flu  lio  of  bu. 


i  Genes 


i.  .31-,F 
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And  again, 

They  looking  back  all  th’  eastern  side  beheld 
Of  Paradise  so  late  theiv  happy  seat, 

Wav’d  over  by  that  flaming  brand,  the  gate 
With  dreadful  faces  throng’d,  and  fiery  arms. 

The  words  in  the  original  ma)'^  either  be  un¬ 
derstood  metaphorically,  of  a  flame  like  a 
sword,  or  it  be  translated  a  consuming 
flame,  a  flame  of  burning  heat ;  the  original 
word'  often  signifying  an  exhausting  and 
violent  heat.  The  word  wlvich  we  translate 
turned  every  way^  is  in  Hithpael,  and  signifies 
an  action  upon  itself ;  it  is  used  in  the  same 
conjugation  in  other  passages,  where  the  sense 
seems  to  be  that  of  revolving  or  rolling.  ’ 
'Ezekiel  in  his  vision  of  the  cherubim,  de¬ 
scribing  the  fire  that  preceded  their  appear¬ 
ance,  says  that  it  infolded  itself.' 

The  last  words  of  the  passage  in  question, 
to  keep  the  way  of  the  tree  of  life,  admit  of 
two  opposite  interpretations — either  to  shut 
it  up  from  all  access,  or  to  prevent  it  fiom 
being  wholly  closed.  Peihaps  th(*  following 
interpretation — that  the  end  for  ^Yhic]l  tlie 

1  Heb.  nn  =  Heb.  riDsnnn^! 

3  Judges  vii.  13.  -lob.  xxxvii.  12, 

^  Ezek.  i.  4.  lleb,  nnpVriK  ii>k 


cheni'sin!  ;iu<l  Jhuiiiiig’  wt'Vi'  at, 

the  of  iho  trnrdc'i)  of'  {"alrii.  to  closo 
for  *'vs.j  til''  wuy  to  the  oh!  tn  c  (’>r  Jife.  nix! 
nlsc  to  iijo  Avny  1o  one  botim'  Hiito-l  ro 

man's  altered  circinnstaneos  and  sitiintion— - 
will  reconcile  boOi  in1<''r])r(;Uuion‘^.  As  w)on 
as  man  avhs  ."ipcllcd  from  f^nnuhso,  ihi- 
original  covenant  was  <n)(]ed.  and  In'  v. as  ctil 
off  from  all  tlie  n.-eans  of  aTace  ami  rpirittial 
life  tJiat  it  iield  ford)  ;  and  tlieaxaSorf'  it  miglii 
be  expected  that  his  nicrcifnl  and  bcneiicent 
Creator  would,  in  ]nrrsnaiu-(i  of  fin-  arcaf 
scheme  of  saUatioTj,  ihronn’h  tin  ])romiM  d 
seed  of  Tin'  voman,  wdiich  he  Iv.ul  thrown  <in1 
to  him  as  an  anclnu'  of  liopo.  would  su])p]v 
him  wvitli  other  ineaiis  sniied  to  his  i'alluu 
state,  by  which  ho  mia’ht  he  rom'wed  unto 
holiness,  and  gradually  nourished  in  iiToco. 
so  as  at  last  to  im  pr<'j)ured  li)  nndnm'o  tlie 
sentence  passed  npiui  him  with  rf  ju'o.sju'm 
before  iiini  of  oiiicring  into  that  r<wt,  that 
remairieth  for  the  j)P(_)ple  of  God. 

Haviriog  i  not  njiou  slight  ^’rounds, 

ma  1»  it  .ijUK  j'  j  I’nisrslda  tiiar  the  ehembim,  b) 
the  Deih;  hini-rlf.  Avovf'  placed  ii'  tim  m'ig'inal 
temple  or  tabernacle,  and  were  intimaiolv  con¬ 
nected  wdth  that  form  of  wor.diip  wdtich  wa^ 
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instituted  by  him  in  consequence  of  that  sad 
event,  the  fall  of  man  from  his  primeval  state 
of  holiness  and  happiness  ;  I  shall  next  en¬ 
deavour  to  ascertain  what  these  raultiform 
images  represented.  But  I  must  first  premise 
a  few  observations  upon  the  legitimate  mode  of 
collecting  truths  of  this  description  from  Holy 
Scripture,  and  I  must  here  recall  to  the  reader's 
recollection  the  observation  of  Solomon  before 
quoted — It  is  the  glory  of  God  to  conceal  a 
thing.  A  number  of  important  truths  are 
delivered  in  Holy  Writ,  which  are  veiled 
truths,  which  we  shall  never  discover  if  we 
adhere  to  the  letter,  and  content  ourselves 
with  admiring  the  richness  and  beauty  of  the 
setting,  without  paying  any  attention  to  the 
gem  it  encircles  or  conceals.  Some  writers 
require  a  clear,  distinct,  and  explicit  state¬ 
ment,  before  they  will  admit  any  thing  as 
revealed  in'  Scripture,  be  the  circumstantial 
evidence  of  the  fact  ever  so  strong.  For  in¬ 
stance  some  eminent  theologians  deny  the 
Divine  origin  of  sacrifices,  because  no  com¬ 
mand  of  God  to  Adam  or  Noah  to  offer  the])i 
is  recorded  to  have  been  given  ;  )  et  oeso 
should  think  the  practice  of  righteous 
and  of  Noah,  perfect  in  his  general io)is,  and 


1  M  UODf  <  TluN. 


God’s  acceptaiu'c  of  tJicir  .•'jicctivo  sacri- 
licesd  was  a,  fioffun’cnr  jjroof  ibat  no 

a,ct  of  mll-wOi'diip,  but  ouo  of  obodioju-o  a 
Divir,'.  iii'-tbiiliorj.  Tlic  circiunblancc  that 
God  clothed  Adaus  uud  E\e  in  the  sHjl.s  of 
beasts,  proves  ilird  b<  U'^ts  bad  In  <  ii  slain, 
which  were  ino^t  prolnildy  olba-ed  up 
wdctims  represc  uiiuci:  liar  great  atoueniont,  the 
promised  r>(ed--aiul  tijo  eloibing  of  them  in 
their  skies  was  an  indication  tliat  they  wanted 
garments,  in  the  ]ilaee  of  their  ov-n  iun<»eenc\ 
and  righ!c>_,o'i3u's.-.  tu  eov(  ]■  ti3(-ir  nakedef'-v". 
and  that  dioy  non  rCiOdd  a,-  eloila  n  iii  the 
rigiiteoim^irs,-.  {-f  Mij-n  vijobi’  laal  wa"  t<*  be 
biTtised  -for'  tliein,  'llie  disihunion  alw  of 
clean  m.A  imcJcait  beasts  directly  samait-in  d 
by  the  Deity,  and  wliicli  alone  inigbt  In' 
ofihred  in  sacrliiced  is  another  cirenm''tance 
confirmative  of  uhe  cotnmon  o})inion. 

God,  both  i)i  bis  uord  mul  in'hi"  \^ol•ks. 
for  the  exercise  and  impoA-OiUenT  of  tiie  iu- 
teliectiial  povu  rs  Ins  s(;r\ mils,  and  that-- 
By  reason  of  vse  ihey  way  Juirc  (heir 
senses  exerciscii  /<>  discern  ho(h  yond  and 
has  rendiered  it  indisponsaido  that  tim-se 

1  Gone'  i\.  i.  un.  l‘K  21.  *’  Iticl.  and  \A.  i,  -'J. 

H-cfc.  V.  14, 
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who  would  understand  them,  and  gain  a  cor¬ 
rect  idea  of  his  plan  in  them,  should  collect 
and  place  in  one  point  of  view  things  that 
in  Nature  and  Scripture  are  scattered  over 
the  whole  surface,  so  that  by  cornpariiia  one 
part  with  another  they  may  arrive  at  a  sound 
conclusion.  Hence  it  happens  that,  in  Scrip¬ 
ture,  when  any  truth  is  first  to  be  brought 
forward,  it  is  not  by  directly  and  fully  enun¬ 
ciating  and  defining  it,  so  that  he  who  runs 
may  read  and  comprehend  it,  but  it  is  onty 
incidentally  alluded  to,  or  some  circumstance 
narrated  which,  if  duly  weighed  and  traced 
to  its  legitimate  consequences,  puts  the  atten¬ 
tive  student  in  possession  of  it.  Such  notices 
are  often  resumed,  and  further  expanded,  in 
subsequent  parts  of  the  sacred  volume,  and 
sometimes  we  are  left  to  collect  that  an  event 
has  happened,  or  an  institution  delivered  to 
the  patriarchal  race,  without  its  being  dis¬ 
tinctly  recorded,  from  circumstances  vdiidi 
necessarily  or  strongly  imply  it.  In  a  trial 
in  a  court  of  justice  it  very  commonly  Inippcje 
that  no  direct  proof  of  an  event  can  be  j-m 
duced,  and  yet  the  body  of  circumstann.d. 
evidence  is  so  concatenated  and  satislacSni  \ 
as  to  leave  no  doubt  upon  the  mifKl-  <*!  i: 

VOL.  I.  * 


I\  I  !,(.!)( 


h.K 

jioy  ,1'-;  !u  (lj('  iKiturr  <>(’  ihr  '.tnlict 

isn-’iiJ  if>  It  bi-  ii  iirt  iit  sukI 

n'! lo^s  j((  1(){  fit"  0(1’  '.ut({  .''olx-r 

'.ii'fh  ■!!  Ilf  ! I :>]%  ><•) .  'A' ')!  liitf  <  our- 

it)  lit!  Ui’i'jUUt.!!'  (I  '  .l!‘  f  ((('  ''Mlt  Jtiiii't 

>s  to  l‘i  {.Jiii.ttlMl  ff.  iit  jo-ii.Ui”  UII 
oj'iiii'tii  as  to  (•(’itiiiu  (\f!u>  itoririuus, 

ocCiUlSi',  ii  lu!,-  tlu  \\'j-Oo5u  oi'  CjiCal 

jo  !'(‘coT.l  aud  iluui  liot  <{)]'!  uiu! 

:u  ouoO;  Isoi  ji)'!ii’Oci!\ ,  irs  iu;iii\  ]iar*a‘K.  and 
ajidi'l'  V  uno!.',  ioVii-. 

lo  tjijd’  ild^.  1'  dis,  I 

;ni'i  .IVuit,  suio’  Uii' ii)o'  iv  iidi'i't  t!  u  ontiiahiu 
tiji-i  iht  du-rnfuiu  jjlufa'l  iu  a  hd'tru.a'iu  itt 
the  east  of  tlio  (hiithui  of  {hh  u,  rojiii'-* 
seiited  tile  sruuc  ‘uul  u'ov  ~t.  fur 

syuoiij'inoiis,  V,  i!]i  dio'^o  adfrxAurd''  ])Uu'ed  in 
tlie,  Jewish  Tai»fiit;u  ]e  in  ilu'  n)o-t  liolv  ]»1;iee 
OTersKaxIowmit  ih'i  —i  :ii,  ;ni<]  liia?  thi 

Divine  Present)'' -v\ ns  mor*  jau-ticiilarh  ?<>  ho 
regarded  as  taking  thor,  a-  riiu-iHTU  -tatiou, 
and  there  oc<  i’sjfoinlK  ttiUiide-fiiiii  h\ 

a  cloud  and  a  hcig  -ph'udor.  t  shall  ut'\t 
endeavour  to -iio^'i  nha’  tlu'  chemhu-  inniuvs 
realty  sianbolized;  ,,  ' 

The  word  Cherah,  in  tin  ITdaunA  lan¬ 
guage,  has  no  root  ;  for  the  dorivation  ui’  if 
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from  a  particle  of  similitude  and  a  word  sig- 
nifying  the  mighty  or  strong  ones,  which  is 
proposed  by  Parkhnrst  and  the  followers  of 
Mr.  Hutchinson,  seems  to  me  not  satis¬ 
factory,  Archbishop  Newcome  '  and  others 
derive  it  from  a  Chaldee  root,  which  signifies 
to  plough,  and  the  radical  idea  seems  to  be 
that  of  strength  and  power,  which  vdll  agree 
with  the  nature  of  the  derivative,  as  indicating 
the  powers,  whether  physical  or  metaphysical, 
that  rule  under  God.  Othef  divines,  as  God 
.is  said  to  ride  upon  the  cherubim,  and  they 
are  called  his  chariot,  would  derive  the  word, 
by  transposition,  from  a  root  which  signifies 
to  ride  ;  but  if  a  transposition  of  the  letters 
of  the  word  may  fie  admitted,  I  should  prefer 
deriving  it  from  a  root  which  signifies  to 
bless  or  to  curse, ^  since,  as  we  shall  see,  the 
cherubim  are  instruments  of  good  or  evil, 
according  as  God  sees  fit  to  employ  them  ; 
fruitful  seasons  and  every  earthly  blessing 
being  brought  about  by  their  ministry. 

The  word  Cherub,  pi.  cherubim,  considered 
as  derived  from  any  of  the  roots  last  men¬ 
tioned,  conveys  therefore  the  idea  ot  streiigfb 


and  po'U’!')  ,  oj'  (^oilV  aotir.]i  n}««n  aru]  hy 
them,  ex]H’<  hh  rhliu//  or  sftfi}/p  npon 

them,  and  'min  htihffj  rlani;  as  by 

his  emplmiito  theiu  as  sa-n iaiKm!''  Itutti  ol 
good  or  o  a,  bU  asluq  ;uid  < 

That  .he  cinaiibim  an.  /,o.va  /  s  >  r  rnlcri^ 
ill  natiu'o  is  c'idom,  as  ia  u.ii  oi).s'-ncil, 
from  til L'ir  sM'.ibols — ilic  mail,  rl'o  lion,  die 
ox,  and  the  I'.e.'Je.  i;  is  sliigiilur  ihat  amoTia;'5t 
the  de.sro'.>datn!s  ^  of  (no  tlna'o  -ons  of  Xiail). 
the  l!oe<  l<jsi  aitii-jaK  r-hooid  h*  ndt-pted  inO- 
their  rei’ainn.  - -tSo'  o.,\  tin  hjinrian  Ana'- 
the  «lc-aM'‘:dain.‘  oj‘  Until:  (i,.  I'n  n  as  n 

symbol  h:l-t.  i'\  hue  Ih  Ts.ijjn-a  d-ais-ed 
from  Shell,:  and  lln  inq!,  (o  Tin  ( in  eks 
and  other  n  itions  tlnscend*  <1  iima  J,  pit,  fh 
These  p'o^ers.  1h  v,  lial  ihoy  nu*.).  are 
described  in  .'^(.riptnie  .as  fonnintr  a  rhariol 
on  ndiich  du  J>,  o\  i *  pn-nded  ;>.s  ridinn-. 


!iN(l  somclinies  in  .sncIi  Inniis  ns  In’ing  (ci  ijin' 
mind,  to  compare  great,  tilings  with  sinall,  tlin 
clniriots  and  cliariotccnng  ot  tnorlals.  'J’lms 
we  arc  (old  ol'  Thf,  elidnol  nf  ihe  chctiihim 
IIhiI  spread  out  their  leuufs,  and  covered  the 
iirh  of  the  eoeemiiu  of  the  Lord.'  And  in 
Ezekiel’s  mystic  visunis,  the  glory  of  .liiiovah 
sometimes  vrenl  iqi  fi-oni  the  cliemhic  chariot 
to  the  temple,  when  The  house,  teas  filled  U'ith 
the  cloud,  and  the  court  mas  full  of  the 
hripktncss  nf  the.  Lord's  (jlocyl'  And  ngain, 
tlie  glory  of  tlie  .Lord  departs  from  tlie  honse, 
and  stands  over  the  chcrnhiin,  when  mount¬ 
ing  on  high  Ifom  the  earth,  't'he  ylory  of  the 
God  of  Israel  mas  over  theta  ahoce.'  A. 
'common  epithet  of  Cod,  ns  king  of  Israel, 
was  that  of  .lnse.ssor  of  thi.-  chernhim,'  H’ ho.se 
tiatitc  is  called  by  the  ituiiie.  of  the  Lord  God 
of  Hosts  that  dwelleth  hetween  the  eheruhiiu; 
or  he  that  sitteth  upon,  nliove,  or  hetuein  the 
chernlhm  ;  or,  as  It  may  lie  renderi'd,  Li- 
habiteth  the  cheruhim.  Tlnse  c'Xjircs.sions 
allude,  not  only  to  the  ].ireHe,uee  of  (jod  in 


i  iHoru  (.  j  iOi\ . 


Ins  and  Iniiipi'-  hc{AV<;<.!(!  or  uhovci 

tlb'.  ,-(.’11 1  pin  red  and  sviniiolica]  eJn'i'niani,  but 
to  Ins  I'idiii'j'  n]Km,  ailiinu:  upon,  uv  initaliitiuLL', 
that  is  ndiiiLi'  amt  dir'.'etinu’  ihosn,  po^ver^  oj" 
whaU'’;  !ji'  dc.s»;rj],>ii<n!,  'vjnnlj  are  svinbolizctl 
by  iJio-c  iiiiaa,<'s,  or  Nimnitu  ii  In  iliat  nanK-. 

VVlieii  th('  Lord  oann’  lo  deliver  David 
from  hiF  ojinnue.s,  it  sialed  that  be  rode 
upon  a  cJicrah  ; '  and  the  ]n-o])bet  Habakkuk, 
alludino-  probably  to  ttic  dohhcry  of  tlie 
Israelite'' by  ijm-dostniction  of  the  iilixyptiaiis 
ill  ttm  H<'<1  Sea.  evelanns.  Thou  iHilitf.  v'alli 
throiajh  Un-  sea  irif.h  (him'  lau’sf’s,  fhrou(/h 
the  hoiip  of  tj-rv at  »re/(  rs ;  "  and  a^’ain,  ivitli  a 
prospectii lic'iv  befiro  biin,  ])erb;!ps,  of  some 
still  nncriitier  doliM'ranee  of  the  clmreli  irom 
her  (m;, lilies.  fives'  (he  .Lord  disp/ea-iod 
aqai'ost  (he  eiecr.-t  \  n‘a^  ihiue  amjer  apamst 
the  rircr-.i  ?  fLe.s  iluf  vvoih.  op’dasi  the  sea, 
that  ihmi  o'id.^t  ride  '///ma  (liij  bor.-es  aa.d  upon 
till/  clim'Iots  of  ■<ah:a Hon jfe  uses  the 
same  'mstrmm.nt-'  '.vlirn  bit?  iviil  d  to  iniiict 
a  curse  and  evc(’nie,  jnd(/io.en(.s.  The  Lord 
will  come  iviih  fire,  and  mtli  liis  e'buriots  Hhe 

1  2  Sa’in.  11.  .Pa',  xviii.  10,.  , 

*  Habak.  ii),  15.  -  Ihbi, 
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a  whirlwind,  to  render  his  anger  ivith  fury 
and  to  rehuke  with  fames  of  fire}  In 
Ezekiel’s  vision,  coals  of  fire  were  taken  from 
between  the  cherubim  to  scatter  over  Jeru¬ 
salem.* 

Having  noticed  the  ideal  meaning  of  these 
mystic  symbols,  and  their  connection  with 
and  subservience  to  Jehovah  of  Hosts,  as  the 
God  of  Israel,  of  Israel  both  according  to  the 
flesh  and  the  spirit ;  ’  our  next  inquiry  must 
be  whether  there  are  no  physical  or  meta¬ 
physical  beings  or  objects,  concerning  which 
the  same  things  are  predicated  in  Holy 
Scripture,  as  concerning  the  cherubim :  for 
if  there  are,  as  equals  of  the  same  are  equal 
’to  one  another,  it  follows  that  these  things 
must  be  synonymous. 

Every  student  of  Holy  Writ,  when  he  turns 
his  attention  to  this  observation,  will  imme¬ 
diately  recollect  passages  in  which  the  same 
things  are  predicated  of  the  heavens  ;  thus  it 
is  said  of  God,  as  the  God  of  Israel^ — -Who 
rideth  upon  the  heavens  in  thy  help,  and 
in  his  excellency  upon  the  sky}  And  again, 

1  Isai.  Ixvi.  16.  ~  Ezek.  x.  "1. 

^ICor.  X.  18.  •  •*  Dc///.  xxxili,  Si; 
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Extol  him  tlwt  ikUtk  upoti  the  heavens.* 
Mim  that,  rideih  arou  the  In-av^'n  of  heavens 
that  were  of  rda a  liven  one  kno\v<^  that,  in 
Holy  Scripture,  (i<sl  also  perpi'tually  de¬ 
scribed  as  lie  Tiho  sit/eth  upuu  the  /oee-o/s,-- 
that  the  hcaveit  i~,  God’"  flu  ore,  and  (he 
earth  -  \ii&  '  foot,  i'hk  that  The  L<nd  hath 
pr&pawed 'kis  in  the  heavens  r  ihat 

he  clwelieih  in  the  hcave}i'?,  liioutih  they  can¬ 
not  coiitam  iiini:"  lliat  he  hllcth  heaven  and 
earth." 

With  regard  io  u;id  t  i(>  -O'..  ihat 

the  iSetta-e'«.5-  a-e  ti:e  pd-naia  in^rrsinrf  at."  in 
wliicli  Gtod  be-jLfnvs  ih(  oiic'  e.ud  ndhefs  tin 
other,  is. evident  ham  many  I'as-ane"  t*f  He’d 
Writ,  Thus' il  is  ‘■anl  in  Dean  re*nnii) /'  The 
Lord  (ipoi  loilu  fhe,e  iiis  ^uod  u'ca-'Ure 

ihc  'leavensd  1,0  (j>rc  too,  ,-ai>,  nato  tluj  land 
h;,  d-d  and  /n  IdeS"  all  tla-  a  orh  o  f 

three  lanid.  The  je-opin-r  fle-c^a  Ine"  a  pas- 
.'.tg'O,,  v.-ilicit  die  hninh  ])\  «  hit.  li  bh  "■"Uie;". 
and  rrriility  ari.  n-e. "nulled  so  njan  step  hy 

■  Ps.  ]xviu.,  4. 

■'  Ibid,  ii,  4. 

-  i’  Pa.  cin.  ia,  -  - 

”  fbid.  exxii*.  1.  r 

■’  Fel-'  )  i—  -x  1 
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Step  are  strikingly  described.  Atid  it  shall 
come  to  pass  in  that  day,  I  will  hear,  saith 
the  Lord,  I  mill  hear  the  heavens,  and  they 
shall  hear  the  earth,  and  the  earth  shall  hear 
the  corn  and  the  wine  and  the  oil;  and  they 
shall  hear  Jezreel.*  Thus  the  blessing  de¬ 
scends  from  God  by  the  heavens  to  the  earth, 
producing  abundance  for  the  support  and 
comfort  of  man.  And  with  respect  to  curses 
it  is  said.  The  heaven  that  is  over  thee  shall 
he  hrassl  Ye  are  cursed  with  a  curse,  saitli 
Malachi,  for  ye  have  rohhed  me,  even  this 
whole  nation.  The  curse  alluded,  was  the 
shutting  of  the  windows  of  heaven.^ 

From  ail  these  passages,  it  is  evident  that 
the  same  things  are  predicated  both  of  the 
Heavens  and  the  Cherubini,  and  that,  there¬ 
fore,  they  are  synonymous  terms,  and 
the  same  powers.  But  this  leads  to  another 
inquiry.  What  are  the  heavens  ?  This  is 
a  query  which  at  first  every  one  thinks  Jie 
can  answer,  but  yet  when  the  term  comes 
to  be  sifted,  it  will  be  found  that  few  iisoe 
any  definite  idea  of  its  real  meaning,  (hue- 
rally  speaking,  the  expanse  over  oui-  he.shs. 

^  Bos.  ii.  2],  S2, 

’  Matudi.  lii.  9,  JO. 


-  ]lml. 


K  lii  f  'V'!  *"n<7N, 

:!n<l  liif  hodji,-  it  fuiiKiiU'-,  {!)■(  (!lt(l(’r>tO(Kl  b\ 
i*i,  uoi-fl  ilijin)!'-:  ])i!r  M’lifii  nji'fil) W‘<i,  it 
nil]  ;>/'  i'ound  (  !im  !U  iji 

iifiinit  ill  tl.iiil  r\])jatsf,  iUid  wiiicli 

-I  ‘  iiH'-i  IxMiic',  Dial  in  <h(  xa- 

ill  iIh;  ^anau-^ 

‘  fiirijXT.'^'Ml  t s'<iCii  laU- 
HiL  a  lucaJ,  ui  ijjRdi  own  rty.-,- 

hin,  a,al  al!  do'iwxl  oj-iojiuul'i ,  uiid  ."till  luain- 
Saisi^'-i,  ir-an  ,!n(I  in  nni-  paniit  louniain.  ihc 
(<'nn‘  ns  u'i  ivi  ’d-xin,!!  ni'a!)  J-iihl-,  nf  ail  lib- 
and  erierg:\a  .  .  o. ,  ;  .-./n- 

Iri  n,  ..-oMain  v,  *tiit  ti.«  •'.UM'ii  !,<  a- 

van  or  lu-a '  f  31-,  n’a|]\  PEnfib^,  iJ<' 

P‘sa'ni  \  nEiyi^ti.  -,>ihnn!  H  to  EOiaK'-i''.  fti  rin' 
Bible  tiiere  aie  t'/irce  tonns  fannavvcEi  to  <^iov 
nify  t'ne  ]i(j!\n!Ei^  aiisl  Ina'sctiix  p-nuas.  one  ot‘ 
which’  inntaiK  rt'ndci-Eai  th<  ;  -ano- 

tliery  tro  6’.'y/ ;  and  a  ihinb  the  ¥h lUium  nf. 
I.slialo'ondfh.r  v,aci!  oi  tins,  o'nii- 

1.  hh^iiUt^.n,.  ,‘j  (  /oa/eca'.-  'riii"  ^^or(b  it! 
tile  III  ha'ow  Irsn  i-  iKau  a  root, 

■wliicii  capjaiu.'  <0  ih^po'^c  >^y  pf(<'i‘(,  nitli  "kilb 
caxe^  itiid  order,  as  say  lite  ieAicoaia})lier.s  ,  so 
that  literally  tli<3  ooninioj)  pinrsti  ti  rsn  w<.tnld  i)o 

^  D*?3!t?  '  -  D'pna-'  *  Vp*  ‘  Hi- 
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the  disposers  or  placers.  It  is  singular,  and 
worthy  of  particular  notice,  that  the  Pelas- 
gians,  according  to  Herodotus,  gave  no  otlier 
names  to  their  deities  than  that  of  gods.^  so 
calling  them  because  they  were  the  placers^  of 
all  things  in  the  world,  and  had  the  universal 
distribution  of  them.®  We  see  here  that  the 
Grecian  gods — which,  as  has  been  proved  in 
another  place,'*  were  subsequent  to  the  origi¬ 
nal  chaotic  state  of  the  heavens  and  the  earth 
when  the  one  was  without  lightt  and  the  other 
wifjiout  form  and  void — were  really  synoii}^- 
mous  with  those  ruling  physical  powers  which 
God  employed  as  his’  instruments  first  in  the 
formation  of  the  heavenly  bodies,  and  next  in 
that  of  their  organized  appariture,  whether  ve¬ 
getable  or  animal ;  and  lastly,  in  maintaining 
those  motions  or  revolutions  in  the  bodies  just 
named,  which  he  had  produced,  and  other 
physical  phenomena  which  were  necessary  foi’ 
the  welfare  of  the  whole  system  and  its  sevej  al 
parts.  These  powers,  whatever  name  we  call 
them  by,®  form  the  disposers  or  placprs.  t!}e 

1  Oeot.  - 

0£BC  Se  TTpoarn'Oi-iarrap  mjyiac  amj  m  towvth,  ('T(  a.  :.  :  ,  ., 

ra  Trarra  TTpijy/iara  mi  tthooc  vopui  Liil,('rj‘.  c. 

^  Sec  Appendix,  NoU  1  Sec  ab(jv< .  i-. 
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liC'tiven'-.  ii)  aclioji ;  llu'sc  urv  tlic  Jupiter,  Juno, 
uHi'l  (>f' tJie  rin'ckb  aud  [{mnaiis,  ami 

dio  of  iiatiou-^:  For  aJ] 

f/ji-.V  ,,■/  ‘he  ii/j/loiiH  ore  i/loh,  s-ai(!i  jIm'  V^al™ 
hr;u,'  Jehnrah  ^narle  the  hfi/r-oir,  or  Uio 
li'd'.olized  dv  the  id<j--  oj  ilso  ijutious^. 
Ti.e.-'o  ^rre  (dtjye  povoir-'  vid.is'li.  n>iCU'f  (Jot!  - - 
\’,d!o,  fo:  f]je  f*.  ha  riot  rev  of  die  itu'nrrf-r.  directs 
di'-au  ii)  a*l  riicli'  opiu'alioii^.  xflioilicr  in  licavciv 
or  'a  tjt  afi^M'cr  tiu' jmrjicj^cs  of  Ids  j)ro- 

vsdcr.ce  - -o\',  xlr'  laws  [liut  Jravc  received 

his  Tlics.j  ai'i,  liic  piu-arai  clicrii- 

hr'n?  rcpro'caled  >>\  Ide  tju’dilv  ruu  r'= -- the 
■;s‘-U;  duo  lion.  iilO  C.v.  Obd  tlii'  raojr- •  1  hr-^C 
dsc  c.hr-not  ajul  ihroar  ut'  ilio  ;  die 

iu;o’d‘  r,lse  i'v  v- Ideh  lakcdi  iioid  of  materia] 
‘hhips  ;  iiic  a  er.  by  widcli  lie  ti’eads  lai  tlu- 
e-'.-U)  aad  other  j-lara'ir., 

h'iio.-o  so'drioir, inr.tanluvr’^  ofibe  pi-oplii-t  iSdi- 
oh  h'or-t/'  ht,th  hi-  ?<vo/  ro  (In-  u’/iirhciud. 
or  cl  ,r  l/n  Mnrru.  cnirj  the  eli,i.(/c<  ore  (hi'  (lust  of 
hdjhri--  -  a!  siiV.i  :ej'-pe;iri(isj;-  only 

magifdie.ait  ftoiiros.  ivlim  nunksed  will  be 
ryx.-ioj  triio.  f\ /n)ira<(  (ho/l  the  on/t- 

.-rnirc.-.  o  f  the  harcen  ?  eoofii.  ihoii  .<('(  (he  do- 
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minion  thereof  in  the  earth  ?  ’  saith  God ; 
showing  that  he,  by  his.  instruments  the  hea¬ 
vens,  rules  the  earth :  this  is  said  in  stronger 
terms,  when  the  heaven  is  declared  to  be  God’s 
throne,  and  the  earth  his  footstool,  which  inu 
plies  that  God  acts  upon  the  earth  by  what  are 
called  symbolically  his  feet — those  powers 
therefore  that  produce  whirlwinds  and  storms 
in  our  atmosphere  ;  that  by  their  impact 
upon  our  planet  cause  evaporation,  and  conse¬ 
quently  form  the  clouds,  are  the  metaphorical 
feet  of  Jehovah,  so  that  the  clouds  with  strict 
propriety  may  be  called  the  dust  excited  by 
the  tread  of  his  feet.  When  the  Psalmist 
says  of  God,  He  sitteth  .upon  the  cheruh'nn. 
let  the  earth  he  moved,  what  ])eaaiy,  ].u  - 
priety,  and  force  is  there  in  tliC  oxi  . 
wdien  it  is  recollected  that  the  p]n>i("d  =.1  tn- 
bim  are  those  powmrs  that  have  complete  do¬ 
minion  over  the  earth,  and  cause  its  motions. 

2,  The  Sky. — The  word  wm  render  by  the 
term  sky,  or  skies,  for  it  is  always  used  in  tlio 
plural,  is  derived  from  a  root,*  ^Yhich  signihes 
to  comminute,  grind,  or  wear  by  friction,  im¬ 
plying  powders  tliat  come  in  contact  from  op]  :  - 


K  \  Mi 


]’v  rsftMit.  CTIuN. 


.-ili'  ii'i  to  hi  5nita‘>;on!.''t  f'l 

roiiliu'iiii'^’  TIk’  fii<  i’ul*iin  plarcd 

i  ru’I'  rai]  i,f  tiii*  inn-pv  5,1  Isad  tlioii* 
i-KTs  fsr  lo.'.kiau  to'Vui'd-  (i)}h  r,‘ 

I'is-'Y  :rjM..jirt,d.  T<  -xinindi/i  sracoui^r 
d-'  if ‘Jijf  wis-j  :!  /'/.s  vriffri f thjfi,  aiid 
-i'-  a  /'(■,'  y'hr  of 

l']i,e  ctnth  foi  I  the  in  hath  fh<’ 

tiiorhl  r  .iiiil  iboi’'  antap:m!i=<t 

fr.TC(M  dial  •'aJi'uM!  I’roiii  aiid  that  vliicli 

the  ft-rni  ihnt,  --fi  caliad.  tmivf-r^rd 

^raMfad't  i.  -aJjifli  'baK  :>  fifub  dpiiolds  tha 
'.•pjvc,\;<  !:i  i  pf- if--  ‘.iLoK--  aiid  liicir  lairf-- 
‘1  I'iib'i,-'.  r.irih.taiii-'  tK(  ir  iiioiiuUN,  and 

jp’ib/il  ‘OCt:oAi^  iipfpi  v'acli  otbt  r.  liiit  thtaijili 
>h<  ' Vi'S  -1  b\i-'b  iii  an  ojtpi'isHf-  d-rrction,  may 
C"'jb?d  ibitaginiiM  or  fontiicrino-  junvors,  y^'t 
j lad:’ .'>ppfa,jtioi\  iiiun  niiiruvjjnt  nnivcr.’-ui liar- 
•”iony  'I'd  loM  .  'riii^  Jdiilo  to  iininiatn, 

jif  i-*;ira- 

<1! ’’in  f'||.  rsdiiiii,  and  tln- 
fh’.nd'iy  a'\o!d,  iv't  a"  to  cjicin.’-vs  aluMit  to 
-trnLC'i’io  and  Ityhi.  ^'iit  a.>  Ot  iliu-t*  that  noro 
iuiioiat-'  anil  inriuliu  ft  -ai*!  of  tiic 
'  hoiTihia  ;nuni;ds,  in  K/ak'al.  that  t’run'  rou 
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and  returned  as  the  appearance  of  a  flash  of 
lightning,^  which  seems  to  intimate  a  constant 
efflux  and  influx  of  inconceivable  rapidity. 
Accordingly  the  effluxes  of  light  and  heat 
from  the  solar  orb  in  our  own  system  are  never 
intermitted,  and  their  velocity,  for  that  of  light 
has  been  measured,  exceeds  that  of  any  otliei’ 
moving  substance.  With  respect  to  the  fuel, 
if  I  may  so  express  myself,  that  maintains  this 
constant  expenditure,  little  seems  yet  to  be 
known  of  it  philosophically  ;  and  we  can  onty 
form  conjectures  with  respect  to  it  derived 
from  the  general  analogy  of  nature,  as  far  as 
it  is  submitted  to  the  observation  of  our  senses. 
On  earth  we  know  that  there  can  be  no  com¬ 
bustion  or  evolution  of  light  and  heat  without 
the  access  of  air  to  an  ignited  bodj^ ;  and  that 
a  constant  supply  of  some  comimstible  sub¬ 
stance  to  replace  the  constant  expenditure  of 
fuel  is  also  necessary.  Therefore,  reasoning 
from  analogy,  something  similar  must  tahe 
place  at  the  great  focus  of  light  and  heat, 
There  must  be  an  influx  of  air  and  a  supply  of 
combustible  matter.  That  tliere  is  such  an 
influx  is  rendei-cd  further  probal)lc  othc)’ 


Ezth.  i.  I'l, 


f  \  ; .-iKiV 


Lj']'':;!  h-  '^fio  is 

,1  //.  >,r  '1!  rf  i' 

'  ifC't  -  v.u  .  H  i  i  .  I  O!  !  '  >1(.!  >(I  3'  i  |(*  Jii'l 

ill  ;t  iiv  L'-iliv;  shu<'  I.3  x  u'*'  \ s  Is,  si'' 

\  )1.  u-finc;  <>*’  37  li*  U  l-.'r'llivi  ll},’ 

n  *!/[•<  Vl.i-  !ni'>j,s  i!'  j  i!’“|>5ri'  ii;r  ..ir  if'  otii 

>]teiiu*'  f^{i  V  ilu  ’>  i n*  ht^  •  >*h1  ; 

hnf  fin\hxvji  ‘1  ?  <*fT(a-'i  rkxl  ynsl 

!\  r.Ji  1'- dii,^  M ‘I’it  '.11,  dif  coit- 

‘-tc,  ’<-vl  cl»  0\  i  W  S’f  !  ‘  J  H 

f*]A  cdyij}":"'*  " V ‘  I  s''k.  ;  , 

,  >  <  -  f! 

j  I,  ->!  t*  W  if  ^  i  ui  "  t  .  it’i  at,  .>  f, 


it€'.  .  '.'i  Is  it-U-;  o;,s,i.  i,arii  ""  '<\n;:M  d 

‘or.'  lion liiAi  *.  jiw  isl.  ku  dnoi 

d  bnaiii-  7^.  sv  a  ^''-*3  ('rnl  biv  il-^u  iilirrc  iktra 

V  1  ..  1"V  '-.  i  dtiV. 

d  *i.  rV  .  -  ria'  pui-.  s  t;a;!k;> 

si,-*..  >  £  tar  \’'or«1,  oi>r  1  ri,  idtar  tl  a 

.  llli 

sifxi.  t  I'a  kf  /  t>  a,  /V  fin  rxpan- 

sloa,  !( id  h'f  il  >hf'id(  ffh  £sra*.  IJja 

t  ,a‘-r  nT  ( '  I'  r  s  a  1  ‘  is  *  '  '  tai  <i|K 

tip. ides  ana  t-0|>ar;ite^  t’n.if  ii>  Piiibs  d  n..ts  .  ft< 

d-v  ti','  -'a'a  f  i’r\r!pf'.'’'P  a  f  .d 'da  O''- 
rant  ad  airari-  ;pu;  le*!  .n.--  da.i  li;e 
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expansive  force  consolidates  that  whereon  its 
impact  is,  whence  our  translation  renders  the 
word,  after  the  Greek,  the  firmament, 

that  which  renders  all  things  firm,  the  action 
of  which  produces  the  cohesion  of  the  atoms 
of  bodies,  and  their  agglomeration  round  a 
partial  or  general  centre :  in  this  last  accep¬ 
tation  it  is  synonymous  with  the  term  attrac¬ 
tion,  and  in  the  former  with  that  of  repulsion. 
From  these  considerations  we  may  readily 
understand  why  the  Psalmfet  calls  it.  The 
Firmament  of  his  power  or  strengths 

The  terms  expansion,  then,  and  firmament, 
express  the  matter  of  the  heavens  in  a  state  of 
action,  going  from  or  returning  to  its  central 
fountain ;  for  every  system,  as  well  as  its  own 
sun  and  planets,  has  doubtless  its  own  hea¬ 
vens,  probably  never  stagnant,  but  incessantty 
issuing  from  a  centre  of  irradiation,  as  the 
blood  from  the  heart  in  a  positive  state,  and 
returning  in  a  negative  state  to  that  centre 
where  it  is,  as  it  were,  again  oxygenated,  and 
circulates  to  the  fiammantia  mcenia  mvndi , 
and  so 

Labitur,  et  laheJur  in  omne  voluhilu  (vrvm. 


•  Ps.  cl.  1 
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But  tboiioh  (-xf'vv  .-^ysu'Di  jm>l)al)ly  Form.s  a 
(listiuct  portioa  oi’  (‘vc.jUioa,  \ct,  rcasoniuo- 
from  an<iif>-3,  uiui  the  m'noral  }>lau  of  tlio 
Deity,  ag  far  as  we  are  acquainted  uith  it. 
there  is  every  reasoji  to  believe  that  the 
universe  consists  of  sv-ieins  conraU’iuitri? 
as  to  form  one  great  vliole,  tlie  centre  of 
which  may  be  the  Hea^e])  of  HoiU'cu^,  the 
presence-chamber  of  the  God  ol'  Gods  and 
Lord  of  Lords ;  in  wboin  and  front  whom  is 
all  motioiij  light*  and  (^x})au‘'ion.  hat  may 
be  the  links  that  commet  tin  ssut'ral  .■'tojii-^ 
can  only  be  conjectured.  It  ija-  bt'i'i!  ob¬ 
served  with  regard  to  co^/nfs.  that  //ny  f/voeh 
from  one  soldi' s'y stem  fo  i^notln  ,  if  thi''  be 
the  case  they  evidenth  belong  to  ta'o  s^-Htem", 
and  their  perihelion  in  oiac  will  Ite  tluar 
aphelion  in  another,  imd  thu"  tlier  ma;)  tia-m 
■connecting,  links  between  rltem.  Thi-^  con¬ 
catenation  of  sy'stems  tnay  also  ba\<;  -.a  cuin- 
111011  Jiiotioil  round  their  gioriou"  centre,  h>rm- 
ing  the  grand  cycle,  or  loar.  of  the  Lui- 
verse.  .  ■  ;  '■,•-  c 

Having,  I  trust,  made  it  evident,  or  at 
least  extremely  probable,  that  tiie  Heaveuv 

.1  La  Place-.  Syslem.  &c.  by  Haite,  is  J37. 
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and  the  Cherubim,  physically  considered, 
indicate  the  same  powers,  I  shall  next  advert 
to  some  passages  of  Scripture  that  seem  to 
lift  up  the  veil  which  covers  these  mysterious 
symbols,  and  show  us  expressly  what  they 
represent. 

In  that  sublime  description  of  the  descent 
of  the  Deity  for  the  help  and  deliverance 
of  David  in  the  eighteenth  Psalm,  we  have 
these  words ;  He  rode  upon  a  Cliej’ub  and 
did  fly  ;  yea,  he  did  fly  upon, the  wings  of  the 
wind.  Here  we  have  one  of  these  symbolical 
beings  introduced  and  explained — as  the  latter 
hemistich  of  the  verse  is  clearly  exegetical  of 
the  former — by  the  phrase.  The  wings  of  the 
wind}  If  we  next  turn  to  the  hundred-and- 
fourth  Psalm,  in  a  parallel  passage,  we  find 
an  explanation  of  this  latter  metaphor.  He 
maketh  the  clouds  his  chariot,  and  walketh 
upon  the  wings  of  the  wind.  Whence  it 
appears  that  the  wings  of  the  wind,  by  an 
elegant  metonomy,  mean  the  clouds,  conse' 
quently  the  clouds  are  a  cherub.  In  various 
parts  of  the  Old  Testament,  God’s  presence 
and  glory  are  manifested  b}’  and  in  a  clonrl 

1  Parkhurst  renders  these  words,  The  of  the  Sp'r;i^  bn 

-  -  he  stands  alone  -in  this. 


I  \  \ .  1(1 


1  \')  i!oi.r(  '1  in\. 


\\  n.W.  il.-  N’'i  ItO.K  jVolU  lltrO(i^]i 

Hi ;!  lii'  iK-fort.  iiictu  by  <b<y 

i  )  J!  i-'iii,!.-  ■)('  M  '  ioh^\  ',!!!<!  I>\  ni^'hf  in  u  piijai' 
t'i’  !i--f  ,  ir  ,>  hi.'  n:i'-  tf>  br'^ci'inl 

'-b.s,  ,  li'  Wild  Lo.  /  (‘Oifh‘  Nfit't  Hkv 
hi  a  !l‘.-k  d^'iicii  tliC  ^U{- 

1  i:|.  lij  t!ii‘  n ildi-fiu  ^"'5  and  lh( 

[’ni;-i'Hd,  ’fht'H  f.'  cktiid  rorPrrd  fl>('  l<  ,il  nf  I hv 
costg  rcijuhnii ,  I'lld  Un  Qkn’V  of 

fhh'd  t/\‘  l(d)!',ri)iu'l(\^  Wl'.cn  Soloniori’-^ 
Tu:-]/!,'  v,,-.  nn<’i  tl'ic  nrb  In'onyht  inn) 

flic  oianlf*,.  and  jdannd  uotipr  tl)«  Minir"  of 
tlio  clinrabinij  aiid  thr  priesi)"  v^vte  stinnr 
I'oi’ln.  tb.n  f'/l!‘’<i‘  h'h'  .n;  ^Ix't 

i'.'f'/d  i/fft  '■iiioa'  Id  inioifi!,! 

-7/  hho  clt-v  •  :  fur  ihc  pf'-i  y  of  Ihv  L-)t’d  Joid 
ihc  of  ijii'  Lurd.'  A:^  iiod  tliri- 

c.ann  ol'  (dd  in  a  d'lnd.  and  ]/;,  it  innnifi  ctA'd 
hi!'  p((  (  Ljf'i'  10  ids  ]M'0|>1c  and  in  Id-  iKOiso  ;  so 
iikovd^p,  niiCii  lic  spoko  to  tl'iorn.  it  sv.is  from  a 
riond.  as  in  tin  |)^;^^a^,xn  abovt’  <|!to}(>d  -  Xo, 
/  co/no  io  iIku'  ill  a  thir/i  (doi-d.  that  fhg 
•po-ovir  014, ij  hoar  inhca  1  spoak  icifh  thee. 
And  ag'aun  /\/id  a  cktud  oorrrod  the  auaiiii  ; 
i/aa'  the  nlo.’r  of  ihr  Lord  abode  upon  Mduu! 

!  Ezorl.\m.^’].  Ihkl.En.ti.lQ.  \  Kings, .Vhu  VI.  _ 

^  Exod.  x\.  3?!,  34.  '  ?*■  ,]  /i'ytr/s,  .V3U.  it).— !  ] . 
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Sinai,  and  the  cloud  covered  it  six  days  j 
and  the  seventh  day  he  called  unto  Moses  out 
of  the  midst  yf  the  cloudd  And  in  another 
place.  And  the  Lord  descended  in  the  cloud, 
and  stood  with  him  there,  and  proclaimed 
the  name  of  the  Lordi^  And  the  Lord  came 
downdn  a  cloud,  and  sjmlie  unto  'kirn,  and 
took  of  the  Spirit  that  teas  upon  him,  and 
gave  it  tmto  the  seventy  eldersc  And  in  the 
New  Testament,  at  the  Transfiguration,  Be¬ 
hold  a  bright  cloud  overshadowed  them,  and 
a  voice  out  of  the  cloiidd  From  these  pas¬ 
sages  it  appears  to  follow,  that  when  the 
Deity  thought  proper  to  address  his  prophets 
or  his  people  by  the  voice  of  ivords,  it  was 
■fi’om  a  cloud. 

But  not  only  did  God  descend  to  coni" 
municate  with  his  people,  and  to  reside  as  it 
were  amongst  them  in  a  cloud;  but  when  our 
Saviour  went  up  into  Heaven,  it  was  upf^u) 
a  eloud,  which  Athanasius  calls  mounting  the 
cherubim;^  and  wdien  he  comes  again,  it 
will  be  in  the  same  manner,  attended  1>y  his 
holy  angels.  When  he  is  soul,  tn  Usc 

1  Exod.  xxiv.  15,  16. 

Numh.  xi.  25. 
i  OpPra,  n.  6017,  iJ, 
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A  j.M'cnlx'p^'N  to  I'ido  !i])<)Ti  a  Wiiitc;  Horst?, 
^nid  ihc.  !fni)a;s  xvhic])  wore  i)i  hoaven  to 
li'an  nr-oii  wliitn  liorsos ; '  by  llioso 
v/iiJr  hoy.sc-s  ;o’e  meaot  inhitp.  chads,  as  is 
ivislcui  frt .'jTi  <)tlier  pussaii’CH  of  Huiv  Writ; 
as  iX  i«  ^n‘Ai(X~~-.Bch,ol<L  he  co/neth  ivifh 

•r-iond!'-''  .Again,  fJodV  going  to  oxetaito 
judgments  upon  any  nation  is  sonic-dnic.s 
represented  by  his  ridinii'  upon  a  c.i($inL  So 
when  the  prophet  prononiiers  the  burden  of 

Egypt*  his  eX-ordiiim  is . Behold,  the.  .Lord 

ridetii  upon  a.  swift  dnnd.  oo.d  shidi  e.ntne 
into  Mgypd,  '  I 

So  immediate  is  tiod’s  a(?ti(ni  u])>u:  ibc 
clouds  described  to  la-  in  the  Bibl<‘,  that  tlic. 
thunder  is  called  his  voice;,  as  in  J<d)  -  Hear 
attentwehj  the. noise  e>f  his  Yoicaa  and  the 
sound,  that  goeA.li  owt  of  his  jnoiith.  He  di~ 
recteth  it  tmder-  the  whole  heoren,  and  his 

lightning  unto  the-ends  of  the  earth - {.lad 

fl\midQm\h.wmwelUushj  wlih  his  %uice. and 
when  lie  descended  upon  ’Mount  Sinai,  it  avUvS 
with,  migiity  thmideriinrs.'’  Considering  the 
benefits  and  blessing  that,  (.fi^d  eonfer>  upon 


^  Revel,  xix.  li,  14.,  '  '  .  ■  ,  ■ 

®  Ibid,  i.  7,  comp.  Dmi.  vsi.  13.  Rr.n.  xiv.  1  1.  .If/?  i  tl 
s  Job,  xxxvii.  2— -5.  *  E  vd.  ix,  l-v 
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mankind  by  the  ministry  of  the  Cheruh- 
clouds,  his  horses  and  chariots  of  salvation, 
we  need  not  wonder  at  the  Psalmist’s  expres¬ 
sion — His  strength  is  in  the  clouds}  Acting 
by  them,  he  causes  it  to  rain  upon  one  city 
and  not  upon  another.^  Are  there  any,  savs 
Jeremiah,  among  the  vanities  of  the  Gentiles 
that  can  cause  rain  ?  or  can  the  Heaveits 
give  showers  ?  Art  not  thou  He,  O  Lord 
our  Godd 

The  Deity  superintends  hi's  whole  creation, 
not  only  supporting  the  system  that  he  has 
established,  and  seeing  that  the  powers  to 
which  he  has  given  it  in  charge  to  goveni 
under  him,  execute  his  physical  laws  ;  but 
himself,  where  he  sees  fit,  in  particular  in¬ 
stances  dispensing  with  these  laws :  restrain' 
ing  the  clouds,  in  one  instance,  from  shedding 
their  treasures ;  and  in  another,  permii  tiiio 
them  to  descend  in  blessings.  Acting  every 
where  upon  the  atmosphere,  and  those  secon. 
dary  powers  that  produce  atmosplmric  pile- 
nomena,  as  circumstances  connected  vith  his 
moral  government  recpiire.  Tims  it  is  rlret 
his  strength  is  in  the  clouds  ;  (hat  Ins  |>r= 

'  Ps.  Ixviii.  34.  '  ■ 

-  Jerem.  xiv.  ‘12. 


i  Hf.i  i  <  ] 


Oii"'’  In  iti<  "  <•!'  fw  rifi'--'-  i'-  til.'iui- 

;<  -t{ '1  !>',  di-  lii  ;  Hi:-!  Ifd  iiVMfi 

iluiu  ;  i'ios",  irrads.'iti  :••  du'ifi.  On 

nni  siis'i  dicv  ;m  •  ''jdif  ’on  i)(-fil>H,' 

'I'h'J  irf  ;0<l  !'»  rfiUii'  '"jlli  jh-f\  <>’ 

r.n>  •!■  ,!  iij*  ii)  tl.  !  I  i'*  lii''- .  f'f  ds-  n 
^•f-'LNnr.iMiO'  iir'jd  io  np*  id;  i.f  {!(.>  im' : 

sil!  Viiri'h  it  ,n  lt>f|,nv, 

i  <rd  ^h<' t  t  Jit  A  kr  i,  ,*!''  fMi  <sl 

uppu  Midtlt  fu*  O'Miy  sjiriilu  <«• 
•.VPa'i!  ha  V-hud  '‘f-Vi.  PIMI  ’A'  wliH-L  ll<‘  pntfllu 
L'.yli  'd'l'''  hi  .I  *«>  d;a  MUJli  dil’-- 

liHPr-iji  :  iV'  0<  d  is  ,;di  <K,-.>ri  ifs  liir  liiiid* 
iiiat  iJ'>  nm  cpp  P’ppruapli  rsPtn,'  and  ia  vom-v 
Iriinpcif* 'kid's  lipdd,  np  u  piir.pciik 

^  '•*  1  U*»i  h.  n  j,<  d. 

onf  of  ifp  tYLnu'-n’y ,  iOii<-jj  is  tlip.  p' pfa  kikl, 
'  (h,  m’  Taiits  ('tr-r.  s-us  dif  |a’{  >r 
■'d  if.'  >pirik  iv.rf  in  ll-’lsr-'v' 

Ci.'s-clv'’  is  dy  t!ia  siroi*,  dis* 

tinp'iiisht'tJ  oi‘\v  In  it,-  adjunct-  ;  ai  d  is  fmn 

I  Ps.  kv.  14,  '  ,  '■'  --'.a 

-■  Inn  h\\.  k  kcii.  li.t  ijci.'i  ta  have 

I'S'f  rs3. 

>  .C.w/  xa.  ]■;  '•  r>n,i..  .A,  'ii, 

■•  kk.  o'L 
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of  the  main  instruments  by  which  God  acts 
upon  our  globe,  both  in  dispensing  blessings 
and  curses,  and  without  which  our  life  could 
not  be  sustained  a  moment,  is  evidently  a 
cheruh,^  or  ruling  physical  power,  of  the  same 
rank  with  heat  and  light. 

The  statement  I  have  here  given  of  the 
physical  cherubim,  is  singularly  confirmed 
in  Ezekiel’s  vision.  I  looked,  says  he,  and 
hehold  a  whirlwind  came  out  of  the  north, 
a  great  cloud,  and  a  fire  infoVding  itself,  and 
a  brightness  was  ahoiit  it}  Here  we  see  the 
appearance  of  the  symbolical  animals  was 
preceded  by  that  of  the  physical  agents 
symbolized — -the  wind,  iho  cloud,  the  j€re, 
and  the  light.  The  reason  why  the  cloitds 
are  particularly  signalized  as  God’s  chariots, 
appears  to  be  because  they  are  instinct  with 
all  those  principles  by  which  God  acts  upon 
the  earth ;  and  therefore  the^^  are  described 
as  carrying  him,  since  they  are  the  instrvs- 
ments  by  which  his  will  has  full  accompliidi- 
inent. 

It  is  singular,  and  wortliy  o1  particulai' 
notice,  that  God  is  also  said  to  dwell  in  denh 


!  iiOlil  (‘TIO.S, 


ri'i  Jinf!  htilh  -nit!  lluif  fip  u’ovhl 
>!<<>']!  I  hr  ihirh  (iiuktuN-.  :a!<i  {lauin- - 
Ah-'-"  -  ila-w  ij(  ;rr  if)  file  thick  fliirkic"'."  where 
t' «'>ii  wa--,’  ii)  iii>  f k'-r'-hii'"  U  .'s  ".lid  /Ye 
///.•-  (<t>  ticiejiii  pfarr.’ 

!)<irka. UrC'  lh(,  -lah‘  r-k  '.i;-’  f'acjlu.ii  lx  a- 
■  S 'Sfsr*'  <  hxl  korfi.f-fl  il.f'  h-hl.  fu  ahich 
ic',''  ‘-'(c!!.'  f"  ht  ai)  la 

Ir-r-jah,  !ii«  tf7ia  ri'(utr  i -  apjfh*  <i  h*  (brkuc'--, 
a’xi  yrrm  !<>  rite  jsj'i-diifi toe  <.k  jia'lii.'"  iVniu 
wisirk  w  r\rP.r"^  llaU  d  'a  -.‘lit  ol* 
ti  aj  n,,..  uai  ihf  “•<  !\’o  f)j)j>o- 

HflCf-  so<-m  lo  l)Lni-  sil.  Fame  5'< ’ataju  to  )  acli 
-'tlior  re.-inx.'  ar.d  rioe’ctdi  .  1- ct  CH-il  n  .  or 
lic-a,  acd  f  aid  ]Aav--ja;'—  wa-  fijat  i,;  ehicli 
"'u,  Spilii  'ijif.i’alCfl.  fitii-ji  in  iia-u- 

I'ci'mi  iOotif-M.  iblhe-M^fl  le  htilik  «  xpaii- 
'f.va;-  <  duel  fl,  aiiil  tile  m'h  iirakc  i’urth 
fj-oiO  d'c  lacv  ut  ill-'  i'ari]  a?-  iVoi-a  t  lj<' v  <  )uii> ; 

the  I'lo'itl  vu''  tiic  ut  ^licrcuf.  jsu'l 

’J-uJ;  <];! j'kj'iCF^  a  FWfifhliiiie  ha'ci  lor  jf.’ 

ff’i  titf'  (I  iff 'erf  ut  x-iFioft'-  -.'A  tit,.  ;.|)|((‘;u’auct' 
vf  iit"  l)cii\.  a--  die,  t)i  tiu'  (harioi 

ff  ih.-  ■  l5;‘r<d)iuj,  ii  i--  -datcfL  ihai  <  Apumlcd 
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over  their  heads  was  a  firmament  like  crystal 
or  ice ;  that  above  this  firmament  was  a  sap¬ 
phire  throne;  that  one  sat  on  this  throne, 
round  about  whom  was  the  appearance  of  a 
rainbow/  So  likewise  in  the  vision  of  the 
apostolic  prophet,  St.  John— A  throne  was  set 
in  heaven,  and  one  sat  upon  it,  and  there  was 
a  rainbow  round  about  the  throne,  and  before 
the  throne  was  a  sea  of  glass  like  unto  crystal ; 
and  in  the  midst  of  the  throne  and  round  about 
the  throne  were  four  cherubic  ^nimals,  which 
proclaim  the  Trisagium.^^  When  Moses, 
Aaron  and  his  sons,  and  the  elders  of  Israel 
went  up  into  Mount  Sinai,  and  saw  the  God 
of  Israel,  He  stood  upon  what  was  like  a 
pavement  of  sapphire  and  as  it  were  the  body 
of  heaven  in  its  clearness.^  In  all  these  pas¬ 
sages,  the  same  idea  seems  to  prevail  with 
respect  to  the  firmament — ^it  is  like  ice  or  the. 
terrible  crystal  in  one — a  sea  of  glass  like 
crystal,  or  crystallizing,  emitting  the  splendour 
of  crystal  in  the  other ^ — like  the  body  of 
heaven  in  its  clearness  in  the  third. 

The  footstool  of  the  Deity,  the  pavement 
on  which  his  throne  is  placed,  is  over  or  above 

1  Ezek.  i.  22,  26,  28.  =  Revel,  iv.  2,  3,  6,  7.  3, 

3  Exod.  xxiv.  10. 
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INI' Rod  u  (j'i']  o.N\.  >v(5\'j ! 

Philo  Judeeiis,  who  has  written  a  treatise 
upon  those  placed  at  the  east  of  tjj«-  o-avder. 
of  Eden,  sometimes  interprets  them 
cally,  and  sometimes  metoji/iysh  v/Zhy,  Pi  x  j- 
cally,  in  one  place,  he  considers  one  cheinl: 
as  representing  the  sphere  of  the  fixod  fHrt 
and  the  other  that  of  the  planetsf  an*  a- 
another  he  asks,  whetlier  they  may  not 
signify  the  two  bemisplieresr  lioth  <A  ofii;'. 
amount  to  the  whole  nnivei'sei'  The  ftanhna 
sword,  he  conjectures,  either  represents  the 
general  motion  of  the  heavens  and  planets,  or 
else  is  a  symbol  of  the  sun.'*  Morapli}  sicr'io 
he  considers  the  two  cherubim  as  syrnboi'z'-'tp 
the  Power  and  Goodness  of  the  i  r 

the  flaming  sword  the  Logos  or  his  essemrai 
Word;  and  this  interpretation  h-^  mem,: 
think  was  divinely  .suggested  to  him"  Ci  = 
ment  of  Alexandria,  in  some  degr<_'C.  -n  _ 
incline  to  the  opinions,  on  this  subjen,  ot  i 
compatriot  Philo,  but  he  expresses  himst  h 
obscurely,®  and,  after  alluding'  ti  otlter  inre 
pretations,  concludes  Muth  menfionine,  /V 
doxologising  spirits  vdiom  the  cheriJnn.’  o/'e- 

1  De  Cherubim.  86.  A.  B.  *  Thirl.  D, 

s  Ibid.  85.  G.  Ibid.  86.  D,  R  «  )h„l  1  o. 

c  Clem.  Alex.  Stromai.  1.  v.  241.  c6.  SyllKir:,,.  i-W/. 
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i,rh::i  ‘‘  IrMiams.  liio  1(  vn'sjf  <1  BiMiup  *>J 
cojuf-r-et!  '''hli  P<iiy!u-}', 
Si.  J  jii’i'-  i'f niyMH'  </!>* 

|,'‘(  1 '  n--  and  r(.<di ''iai^tu'ul  "vaujnS, 

S. aj'te  "  iuu-  ratio! 

T. i,  r,aari(a-M>r(h.  ulola  ,  thi  />o</ m lijiK, 

■L"  f l„o-pe]r-,  llie  fonr  r.iiisCJ"'!!  ('ovtuaDK 

Ki  Iiiai  —fac'd  of  tlic"*'  iio  app*  ars 
.=cc'f,v,t  r."  *ia‘ar(U  i>,  ilic  cltemdic  siiaiivaS;' 
ard  'v  i  i-avo  .i<ided  tiio  fotn  jdndcal 

’c}’.  bisji.  (-r  'Aiiid,  liiidl-  t  xpa !!.■>•]< au 

Pi'd  idr  clciaU.'  7*1-1  lu  Ma.vtyr  das  u  -'o- 

op-iaioo  jdi-  IP'  (Ijii’K  ' 

.C//;b-r'j's  flit  nidiin  -MahoL/i  d  '  .\ S'-u.  i.,.d- 
■oeziar  vda  a  ho  v.ap  drsv-ii  unr  Ir^ao.  slu 
'‘ocior.  of  niai!  as  a  beaS  /  he-i!,  acot  rdiii- 
•'i  Inc  S-o1i(a2:int  ahich  Jiisiiu  asod.  la  tar 
lira's-  hi  1  ..II  ot\  liifc  hair  as  like  a  iH>ri  s.  and 
Ills  a, dis  like  a  iiirdV  nr  \tLjojasin - 

;  as  a  -‘narkabh'  pa.-sayo.  boilnx  alluded  to. 
Vi  r  i.id)  h>  sa', r.  oi“  rbrisi.  d.at  ’^vhou  bo  ap- 
pornod!  aooo;  earth,,  //<  Uurfd  (hi  hrar.ni^  and 
4.1,1“-^  ek  :r,e  and  llldl  !'a‘  au'btt  iUoiutU'd  ih*'' 


inthodik” 


cherubim,  uiiil  ascciMied  iiilo  heaven,'  from 
whence  it  filioiilJ  >efni  tinit  lie.  had  adojitcd 
the  opinion,  that  the  heavens,  and  the  clouds 
were  antitypes  of  the  symbolical  chcridiiin  ; 
yet  in  another  passage  ol'  his  works,  he  ex¬ 
pressly  places  the  .serajihim  and  chenihiin 
iimoiig'st  the  higiiesl  of  the  heavenly  essences, 
“  As  we  know,”  says  he,  “  that  there  is  a 
distinction  of  rank  in  the  povvers  aho\'(.',  so 
there  are  also  difterences  of  station  and  know¬ 
ledge.  The  thrones,  both  the  Borajihim  and 
the  Cheriihiiii,  learn  from  God  ininiediatelv, 
as  higher  than  all  and  nearest  to  Go(l,  and 
they  instruct  the  inferior  orders — hut  tlie  low¬ 
est  rank  are  the  anyels,  which  arc  also  the 
instructors  of  men."* 

It  seems  evident  from  this  statement  of  rlie 
opinions  of  both  ancient  Jews  and  Christians, 
that  the  sculptured  Cherubim,  in  their  opinion, 
ri'prcseuted  phi/sicnl  as  w'cll  as  nirfap/n/sicdl 
objects ;  in  fact,  tire  most  general  intei'preta- 
tion  seems  to  be — that  those  powers  that  rule 
under  God,  either  in  his  pliysical  universe,  or 
which,  witli  regard  to  our  pla.uet,  have  pow-er 
ill  his  church,  or  over  his  people;  and  alsn 


I  ^  1  su>j>t’*  I  i<)> 
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living-creatures^  —  which  by  most  ancient 
writers  are  thought  to  be  synonymous  with 
the  cherubim — are  represented  as  repeating 
the  Trisagium  ;  the  latter  says — They  rest 
not  day  and  night,  saying.  Holy,  Holy,  Holy, 
Lord  God  Almighty . .  This  triple  ascription 
of  Holiness  is  thought  by  many  to  intimate 
a  Trinity  of  Persons  in  tlie  Godhead,  and 
that  the  physical  cherubim  or  seraphim 
symbolically  represent  that  mystery.  Arch¬ 
deacon  Sharp,  and  after  him  Archbishop 
]S[ewcbme,^  have  observed,  that  this  opinion 
is  inconsistent  with  these  symbolical  animals 
falling  down  and  worshipping  the  Lamh,  and 
ascribing  their  redemption  to  him ;  an  ob¬ 
jection  which  appears  to  me  not  to  have  been 
satisfactorily  answered.  It  should,  liowever, 
be  taken,  into  consideration  that  the  clierubim 
are  symbols  not  solely  of  physical,  but  of 
all  governing  powers ;  and  that,  therefore,  in 
order  to  interpret  rightly  any  act  of  tlieirs,  the 


When  onr  Saviour  says  of  the  wind — Thou  hearcst  the  sound 
thereof,  but  canst  not  tell  whence  it  cometh  and-  tidiUher  it 
goeth;  may  not  the  same  thing  be  meant  as  by  Isaiah's  Descriiv 
tion  of  the  Seraphim  I 

1  Gr.  Z(i)o. 

2  Sharp  On  the  Cherubim,  305.  Newcome’s  Ezekiel,  >  mj, 
note. 
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they  M^ere  sufficient  of  themselves,  and  with¬ 
out  the  intervention  of  the  First  Cause,  to  do 
all  in  all,  and  keep  the  whole  machine  and 
all  its  parts  together  and  at  work.  Instead 
of  regarding  Him  as  receding  further  and 
further  from  our  observation,’  my  desire  is  to 
bring  Him  nearer  and  nearer  to  us,  that  we 
may  see  and  acknowledge  Him  every  where, 
as  the  main-spring  of  the  universe,  which 
animates,  as  it  were,  and  upholds  it  in  all  its 
parts  and  motions — 

Lives  through  all  life,  extends  through  all  extent,, 
Spreads  undivided,  operates  unspent. 

Maintaining  his  own  laws  by  his  own  universal 
action  upon  and  by  his  cherubim  of  glory. 
Without  Him  they  can  do  nothing. 


I  cannot  conclude  this  Introduction  without 
returning  my  grateful  acknowledgments  to 
the  Board  of  Curators  of  the  Himteriarj 
Museum,  for  their  kind  permission  to  have 
drawings  taken  of  such  subjects  in  that 
superb  collection  as  miglit  atiswer  jmr- 


l>'l  ROD!  (  'HO’<. 


posf.-;  mid  t(»  ("lift  ^unl  O-vv^'u.  tlie 

I'OiiH'irvaTur  and  assi\taijt-ron‘''’>’\ ntnr  oi  iKc 
nnijjouni,  (dr  tlnnr  rffidiiti-^.  on  nil  oin'asions, 
to  show  anf!  o-v])la!ii  1o  luo  sir  it  unifio."  niidcr 
tlieir  care  <ii-  f  liad  oeou-'i.^n  io  nj’-jtof't:  to 
the  iTiendl)  aUoutioas  nt  tiu'  iaUfr 
I  am  particidariy  indfitrad,  noi  oiiU  (or  la- 
exertions  l<t  ."orv*"  mo  in  liit  inu^t-iaa.  Inst  for 
his  valuabli'  Infojimuiun  oii  iiuiiR  ron--  scien¬ 
tific  siibjeom.  tm  sohicf:  (  hud  ocoafion  to  eon- 
suit  him.  Riiich  his  do-'].  ki,,.v\lodu-{-  ot  eom- 
parative  anuiomy,  mnl  tHualia.  not inmn tuner 
witli  tiie.ciu' ■'ifiociijon  oi  t'u*.  uunuul  kmodotn, 
enabled  hhn  lo  piiw;  nn.  xh'  'icuiilenion 
connected  widt  slit,  jlrirish  MtiMom  and  tiuU 
o>f  the  Zooioe’iccd  I  haw'  lo  make 

similar  ackno^vi^ul^’)lIon1s  for  tin  kindness  and 
information  v.ith  which  np  mt^niricson  scvi'ral 
subjects  hare  unilormly  ijct'n  ans’stsu\d. 

As  the  hv-t  voinme  od'  tins  work  wo" 
printed  before  tho  jtubJication  *>(  Dr.  UoLtet's 
admiraHe  TrereJ,.*-*,  it  \\ill  not  he  deemed 
wonderfnl  tliar  in  somr  insta>nrt's,  we  have 
treated  of  tin  -nhifoi,  Thf-  historv, 

habitSf  and  instimWs  of  sonmais.  am  so  juti- 
mately  comioctcdi  with  ihoii  pjp  shdoaical 
stractiire,  ‘'spooiailr  their  'O // nod  anatomy. 
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that  it  is  scarcely  possible,  in  order  to  pi'ove 
the  adaptation  of  means  to  an  end,  to  treat 
satisfactorily  of  the  former  without  occasional 
illustrations  from  the  latter.  After  the  doctors 
work  appeared,  I  removed  many  things  of 
this  kind  from  my  MS.,  upon  which  he  had 
enlarged.  The  moult  of  Crustaceans,  how- 
ever,  seemed  to  me,  and  to  every  friend  whom 
I  consulted,  so  necessary  to  make  the  history 
of  that  Class  complete,  that,  though  mostly 
derived  from  the  same  source  as  that  of  my 
learned  Co-nominee,  I  did  not  expunge  it. 


errata. 
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1.20.  for"  364”  read  “  365.” 
penult. ) 

1.  1.  S 

11.  for  "  Spirnlea”  read  "  Spu  ulu.” 

13.  dele  note  1. 

18.  after  “  most”  insert  “  part.” 

12.  dele  “  would.” 

4.  before  “  Gods”  insert  “  thct” 

Ixxxn.  note  3.  for  "  1643”  read  “  16'13.’* 

Ixxxvii.  1.  22.  for  “  metonomy”  read  “  metonymy.” 
Ixxxix.  note  5.  for  “  3017”  read  “  387.” 
cv.  1.  7.  “  Crustaceans,”  see  vol.ii.  p.  51. 

100.  4.  for  “  air.”  read  “  Dr.” 

103.  4.  for  “  decreement”  read  “  decrement.'' 

151.  ■  7.  after  “  this”  insert  “  a.” 

159.  24.  for  “  that”  read  “  which.” 

164.  4.  dele  ihejim  “  that.” 

171 .  19.  for  “  germs  ”  read  “  germes.” 

217.  24.  for  “  than”  read  “  that.” 

240.  8.  for  “  the”  read  “  their.” 

285.  1.  for  “  possessing”  read  “  possess." 

291.  note  3.  insert  a  comma  after  “  acliatiii,i." 
293.  19.  for  “  nothing  ”  read  “  not  at  al),” 

301.  9.  for  “  tliose  ”  read  “  these.” 

316.  8.  for  “  gives  ”  read  “  give.” 

344.  note  1.  for  “  Trigiieira”  read  “  triquetm." 
347.  1.  12.  for  “  they  ”  read  “  and.” 

362.  note  1.  for  “  nil  ”  read  “  ml.” 

37.9.  3.  for  “  ”  read  “  nSIK.'' 


VOLUME  II. 

Page  V.  I.  3.  for  "  2  ”  read  “  1.” 

vii.  16.  before  "  292  ”  insert  ■'  288.' 

26.  19.  for  “  by  ”  read  “  upon." 

42.  note  3.  for  “  lilterea”  read  “  litoren. 

46.  1.  13.  after"  inwards”  pul  a  semicolon. 
61.  note  3.  for  “  C'es/orff  ”  read  “  Ca.sirra-." 


M  ilUipudcs.'' 


()7.  penult,  /  I'oi  “  .Millipidcs  ”  “ 

180.  ).  24.  J. 

65,  ia.  for  “  roHOnbks  *'  resd  "  roieiuliiintr.’'  . 
f)7.  14.  lor  '‘  instill  "  teod  “ 

85.  note  1.  fur  “ //lOualfc”  read  ''  th'.iiA  ik." 

SiO.  1.  4.  after"  functions”  ptil  a  ooriiiiot, 

.00.  .0.  for  “  fits”  read  "  fit,” 

.02.  10.  fur  ”  sticds  netd  ”  slimi.” 

,04.  noted,  ic.i  “  Mi/uon.s  ”  read  "  ■wii’ish.'-’' 

•0.5.  1.  23.  tor ‘'.lea.oii  ”  read  ”  icecli.' 

114.  before  ”  o'ut/if r.s  ”  nisei!  ‘'.3.’’ 

127.  before  “  Setai”  inserl  ‘‘  4.”  ■ 

131.  before”  Natainrij  feijs insert  "  5.'' 

141.  note  1.  for”  i  V/riH';  ”  read.  ”  I’eiaf/iis.’  . 

144.  before”  IF/n^s'' insert '•  6’.'’ 

155.“  !•  !t).  before  ”  centre  ''  insert  "  tbe.' 

161.  before  ••  Ausr-i/ig  Oipms”  insert  ”  7,” 

165.  before  ‘‘.  Legs  ’’  insert  ”  3.”  . 

205.  !.  3.  fm  "  Aiitiiope  '  read  ”  .(liitebjiK?.'  . 

‘216.  autcpeniiif,  tor  ”  stretolies  vci-ui,  ‘  sUtlcli.'' 

‘244.  1.15.  for  “  that”  read '‘tile.” 

258.  23.  dele  '■  voture.-'’ 

270.  22.  after  “  tind.  ■' insert  “  ate,”  ■ 

325.  note  3.  for  “  5'are/iu;i/!fl"«  ”  read  ”  AbrtvyAii^u.'' . 

326.  1.  for  ‘'  5'(’-u/«/;w)vr  ’  read  ”  dlii.toi  ntrunrm.'' 
334.  1.  10.  for  “  , sub, sequent "  read  “  subsoquenlly” 

341.  26.  for  "  like ’’.read  ”  as  in.’'  •  .  . 

344.  25.  for  “  its  ”  read  ”  ibdr.” 

3.57.  note  2.  for  “  liH  ”  read  ”  331'.” 

303.  iiOla-l.  after  "  itl'jceto^diirffis  ”  insert  “  Fabr."  e 
375.  1.  25/  for  “  they  inbnbit Toad  ”  it  iiilitibits.” 

404.  note  1.  1.  3.  fur  ”  bias’’  rend  ”  Mus.” 

407.  1.  18.  for  ”  l.’balerope.s  ”  reoii  “  Flialaropes.'’ 

45!-).  note.  4.  .5)1  “  gelealus”  relnl ‘‘ jialcotas."  ■- 
493.  3.  for ’’  read '‘  ilii/,s<isettts.'' 

.017.  !.■  21.  after”  imd”  insert -‘rts.”  - 

6‘27.  11.  after  ”  jdi’ssi  o  mserl  ”  it.”  •  “ 

530.  6.  col.  1 .  dele  fir.si  comma.  ,  ■ 

531.  3.9.  2.  lor '■  Ciripodes  ”•  read  *' (impedes.” 


532.  5.  '  2.  for  “  JJc.  Gear”  read“  lie  Goer.”  . 

534.  5.  1.  for  “  clectricas”  read '' electneus.” 

534/.  31.  2.  fur. ■■  florndii’.ean.s”  read  ”  Ifirudiaearts. 

•53.3.  26.  2.  fur“  l.aiuiirk  ■■  reati  ■'  Lamarcfc.’!  .  , 

539.  43.  2.  fcir“  platyeanla  ”  read  ”  platycaiida.”  , 

U'lO.  44.  '-  1.  ior  “  senoculalor"  read  ”  senocfilata.” 

5-12.  21.  1,  for ‘‘  Gager”  read  “ 
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HISTORY,  HABITS,  AND  INSTINCTS 
OF  ANIMALS. 


Chapter  I.  , 

’  •  Creation  of  Animals. 

In  no  part  of  creation  are  the  power,  wisdom, 
and  GOODNESS,  of  its  beneficent  and  almighty 
Author  more  signally  conspicuous  than  in  the 
various  animals  that  inhabit  and  enliven  our 
globe.  The  infinite  diversity  of  their  forms  and 
organs;  the  nice  adaptation  of  these  to  their 
several  functions ;  the  beauty  and  elegance  of  a 
large  number  of  them  ;  the  singularity  of  others  ; 
the  variety  of  their  motions  ;  their  geographical 
distribution ;  but,  above  all,  their  preeminent 
utility  to  mankind,  in  every  state  and  stage  of 
life,  render  them  objects  of  the  deepest  interest 
both  to  rich  and  poor,  high  and  low,  wise  ami 
unlearned,  so  that  arguments  in  proof  of  ila  st 
primary  attributes  of  the  Godhead,  draw  n  lioni 
the  habits,  instincts,  and  other  afljumls  ot  tin 
VOL.  1.  r. 
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animal  creation,  are  likely  to  meet  with  more 
universal  attention,  to  be  more  gentjrally  coinpre* 
Ijcnded,  to  make  a  deeper  and  more  lasting  im- 
lircssion  upon  the  mind,  to  direct  the  heart  more 
fVrventiy  ami  ilevotedly  to  the  maker  and  giver 
of  tiu'se  interesting  beinj^,  than  those  which  are 
drawn  from  more  abstrnst!  sources,  though  really 
more  tdevated  and  sublime. 

Tire  history  of  the  auimal  kingdom  naturally 
coimnences  with  the  creation  ot  animals,  and  the 
great  events  preparatory  to  it,  for  when  the 
Almighty  Ckeatok,  in  his  wisdom,  and  by  the 
word  of  his  power,  had  first  brought  into  being, 
and  afterwards  set  in  order,  the  heuv'ens  and  the 
earth  ;  had  caused  the  latter  to  bring. forth  grass, 
and  herb,  and  tree,  and  then  had  placed  his  sun 
in  the  former,  that  by  constant  irradiations  of 
light  and  heat  from  that  central  fountain,  the 
life,^  and  motion,  which  the  first  mover  had 
begun  by  the  incubation  of  his  Spirit,  and  which 
now  manifested  itself  in  the  vegetable  kingdom, 
might  be  luaintained  till  it  had  run  its  destined 
course.  ^S'khen  all  things  vrere  thus  prepared, 
his  next  care  was  to  people  and  enliven  the  earth 
Avith  a  different  and  higher  class  of  beings,  in 
Avhom — to  organization,  and  life,  and  growth, 
and  reproductive  powers,- — might  l>e  added  sensa¬ 
tion  and  Amhmtary  motion,  tjnpeopled  by  ani- 


1  See  Appendix,  note  1 . 
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mals,  the  verdant  earth  in  all  its  primitive  and 
untarnished  beauty,  though  inlaid  with  flowers 
exhibiting,  in  endless  variety,  every  mixture 
and  shade  of  colour  that  can  glad  the  sight; 
though  fanned  by  gales  breathing  Sabean  odours, 
to  gratify  the  scent ;  though  tempting  the  appe¬ 
tite  by  delicious  fruits  of  every  flavour,  still 
would  be  a  scene  without  the  breath  of  life.  No 
motions  would  be  seen  but  of  the  passing  clouds, 
of  the  fluctuating  w'^aters,  and  the  waving  boughs ; 
no  voice  heard  but  of  the  elements. 

Was  a  single  pair  placed  ih  this  paradise, 
thpugh  at  first  it  would  seem  that  there  was 
gratification  for  every  sense,  and  joy  would  pos¬ 
sess  the  heart,  and  admiration  fill  the  soul  with 
pleasure ;  yet  after  the  novelty  of  the  spectacle 
had  ceased,  and  the  effect  of  its  first  impression 
was  obliterated,  a  void  would  soon  be  felt,  some¬ 
thing  more  would  seem  wanting  to  animate  the 
otherwise  lovely  scene ;  a  longing  would  arise  in 
the  mind  for  some  beings,  varying  in  form  and 
magnitude,  furnished  with  organs  that  would 
enable  them  to  traverse  and  enliven  the  low  er 
regions  of  the  atmosphere,  others  that  might 
course  over  the  earth’s  surface,  and  others  that 
could  win  their  easy  way  through  its  w  aters,  so 
that  all,  by  their  numbers,  and  the  variety  of 
their  motions,  might  exhibit  a  striking  and  inter¬ 
esting  contrast  to  the  fixed  and  unconscious 
vitality  of  the  vegetable  kingdom. 
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Hut  if  wus  not  iht-  will  of  tlio.  bftnofioent  Crott- 
tor  to  It’ii’vo  <uc}i  n  blank  and  blot  in  life  ('.reation  ; 
bf-fort;  hi;  c'l'oa.tod  Titaju  in  lbs  own.  in:iage,  a.n<i  on- 
tbi'oru.-d  him  king  of  tin  now -nnult:  Morbi,  be 
df-K:r<';ed  t.bat  liis  d-Ojuinion  also  slioald  bo  ait 
iiiiuge  of  his  own,  over  imiutijerable  croattireis  of 
evt'ry  form  :md  grade,  (jach  in  its  place  ruitrusted 
with  a  peodiar  olbce  and  function,  ami  furnisited 
with  organs  adapted  (o  ifs  work,  contributiog  to 
its  o^rn  and  the  general  welfare ;  so  that  all 
should  ojterate,  tJiougli  each  in  different  sort 
and  manrujr,"  to' accomplish  tlie  great  plan  of  an 
All-wise  Providence. 

What  was  the  precise  order  of  creation  in  the 
animal  kingdom  is  no  where  clearly  revealed  in 
Holy  Scripture ;  and  we  can  only  conjecture, 
since  the  most  perfect  animal,  and  he  who  alone 
belonged  to  the  spiritual  and  invisible  world  by 
his  souk  as  well  as  by  his  body  to  the  visible,  was 
created  the  last,  that  the  progress  Avas  from  those 
that  were  at  the  foot  of  the  scale  to  those  that 
were  at  the  summit.  W^e  are  told,  indeed,  in 
general  terms,  that  on  the  fifth  day,  at  the  divine 
bidding,  the  waters,  hitherto  barren  and  unten¬ 
anted,  produced  abundantly  “  the  moving  crea¬ 
ture  that  hath  life,''  and  foic/  to  traverse  the  firma¬ 
ment.  In  an  instant,  in  obedience  to  that  quick¬ 
ening  word,  by  the  operation  of  Almighty  Power, 
and  under  the  guidance  of  infinite  Wisdom  and 
Goodness,  the  boundless  ocean with  all  its  tri- 
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butary  streams  became  prolific,  and  brought 
forth  by  myriads,  in  endless  and  strange  di¬ 
versity,  its  destined  offspring,  beginning,  perhaps, 
with  the  viewdess  animalcule  or  the  senseless 
polype,  half  animal  and  half  plant,  and  ending 
with  the  half  fish  and  half  quadruped,  cetaceans, 
and  their  kindred  monsters.  ‘  Nor  was  the  Ocean 
prolific  of  aquatic  animals  alone,  and  those  whose 
habitation  was  the  restless  world  of  waters,  with 
all  its  streams,  its  caves,  and  its  abysses,  it 
also  gave  birth  to  all  the  winged  and  feathered 
tribes — from  the  brilliant  humming  bird  to  the 
mighty  eagle  find  the  giant  vulture — that  people 
ahd  enliven  the  atmospheric  sea,  and  make  it  the 
field  of  their  excursions.  The  animals  created 
on  this  day  were  destined  to  dwell  or  move, 
independent  of  the  earth,  in  a  fluid  medium  of 
greater  or  less  tenuity,  and  for  that  purpose 
were  fitted  with  appropriate  and  peculiar  organs, 
in  one  case  both  for  respiration  and  locomotion, 
in  the  other  for  locomotion  only. 

Again  the  word  of  power  was  spoken, — “  Let 
the  earth  bring  forth,'"  and  instantly  the  various 
tribes  of  quadrupeds  issued  from  her  teeming 
womb,  varying  infinitely  in  size,  from  the  minute 
harvest-mouse*  to  the  giant  bulk  of  the  elephant 
and  hippopotamus ;  then  also  the  earth-born  rep¬ 
tiles,  whether  four-footed,  six-footed,  eight-footed, 
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or  ID  any-footed,  started  into  life,  and  connected 
the  terrestrial  tribes  with  those  produced  from  the 
waters.  In  the  majority  of  these,  the  fin.s  of  the 
fishes  and  cetaceans,  and  the  wings  of  the  birds, 
were  replaced  by  legs  best  fitted  for  motion  on 
the  theatre  on  which  they  were  to  act  their  part, 
and  to  fulfil  the  will  of  their  Creator. 

The  earth  was  now  completely  furnished  and 
decorated  to  receive  her  destined  king  and  master. 
The  sun,  the  moon,  and  the  stars  were  shedding 
their  kindly  influences  upon  her ;  she  and  her 
fellow  planets  ha<;t  commenced  their  annual  and 
diurnal  revolutions ;  the  plants  arid  flowers,  her 
first  born  progeny,  had  sprung  out  of  her  bosom, 
and  coA'^ered  her  with  verdure  and  beauty;  and 
the  fruit  and  forest  trees  flourishing  in  all  their 
glory  of  leaf,  blossom,  and  fruit,  were  ready  to 
minister  to  the  support,  comfort,  and  enjoyment 
of  their  future  lord ;  the  sea,  the  air,  the  earth, 
Avere  each  filled  with  their  appropriate  inhabi¬ 
tants,  and  throughout  the  whole  creation  AVas 
beauty,  and  grace,  and  life,  and  motion,  and  joy, 
and  jubilee.  But  still,  in  the  midst  of  all  this  ap¬ 
parent  glory  and  activity  of  vegetable  and  animal 
life  in  the  neiv  created  Avorld,  there  was  not  a 
single  being  endued  with  reason  and  understand¬ 
ing  ;  one  that  could  elevate  its  thought  above  the 
glorious  and  wonderful  spectacle  to  the  great 
Author  of  it,  or  acknoAvledge  and  adore  its  Creator. 
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Amidst  this  infinite  variety  of  beings  there  was 
not  a  single  one  which  to  a  material  body  added 
an  immaterial  immortal  soul ;  so  that  there  was 
still  a  great  blank  in  creation.  A  wonderful  and 
magnificent  temple  was  reared,  and  shone  in 
glory  and  beauty,  but  there  was  as  yet  no  priest 
therein  to  offer  up  incense  to  the  Deity  to  whom 
it  was  dedicated. 

W e  are  now,  therefore,  to  consider  the  creation 
of  him  for  whom  this  high  office  w  as  reserved, 
who,  as  king  and  priest,  was  to  render  to  the 
common  Creator  the  praises  due  from  all  created 
things,  and  be  the  spokesman  for  all  the  inhabi- 
ftots  of  this  terrestrial  globe. 

The  vast  distance,  on  this  account,  intervening 
between  man  and  the  highest  animals  in  the  scale 
of  being,  appears  evident  from  the  different  cir¬ 
cumstances  attending  their  creation.  When  they 
were  brought  into  existence,  the  word  was — “  Let 
the  waters  bring  forth — Let  the  earth  bring  forth  f 
from  which  it  should  seem  that  God  did  not  act 
immediately  in  their  creation,  except  by  his  agency 
on  those  powers  that  he  had  established  as  rulers 
in  nature,  and  by  which  he  ordinarily  taketh 
hold,  as  it  were,  of  the  material  universe.  But 
when  a  being,  combining  the  spiritual  vuth  the 
material  world,  is  to  be  created,  all  the  persons 
of  the  Godhead  unite  immediately  in  the  weak, 
and  without  the  intervention  of  any  other  agent. 


0  CREATION  OF  ANIMALS. 

“  Let  OS  make  man.''  He  wtis  therefore  neither 
sea-born  nor  earth-born,  as  some  ancient  nations 
claimed  to  be,  bnt  born  of  God ;  though,  as  Christ 
moistened  clay  when  he  rvas  about  to  exercise  his 
creative  power,  in  the  re-forming  of  an  eye so 
wms  the  humid  earth  used  in  the  creation  of  the 
body  of  man  by  Ms  Maker,  and  when  that  won¬ 
derful  machine,  with  its  complex  apparatus  of 
organs,  both  external  and  internal,  was  finished ; 
when  a  throne  and  presence  chamber  were  pre¬ 
pared  for  the  intellectual  and  spiritual,  and  govern¬ 
ing  part  of  his  nature,  and  that  wonder-working 
pulp  the  brain,  with  its  silver  spinal  cord  and 
infinitely  divaricated  threads,  already  fitted  fbr 
the  mastery  of  every  motive  organ,  was  in  a  state 
to  transmit  without  obstruction,  each  flux  and 
reflux  of  that  subtile  fluid,  intermediate,  as  it 
were,  between  matter  and  spirit,*  which  so  in¬ 
stantaneously  conveys  and  causes  the  execution 
of  the  commands  of  the  will  by  every  external 
bodily  organ  ;  when  the  heart  was  ready  to  beat ; 
the  lungs  to  play;  the  blood  to  circulate  V  and 
every  other  system  to  start  for  the  fulfilment  of 
its  prescribed  errand.  “  Then  the  Lord  God 
hreathed  into’  his  nostrils  the  hreatli  of  lives,  and 
man,  became  a  living  soul."  He  was  now  installed 
into  his  kingdom  over  the  globe  which  lie  inha-r 
bited,  and  dominion  wars  given  him  over  the 

'  See  Appendix,  note  il. 
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inhabitants  of  the  water,  of  the  air,  and  of  the 
earth ;  and  the  divine  image,  in  which  he  was  to 
be  created,  was  rendered  complete. 

Now,  the  generations  of  the  world  were  perfect 
and  healthful,  and  God  saw  every  thing  that  he 
had  made,  and  behold  it  was  very  good.  That 
is, — every  individual  essence,  whether  inanimate 
or  animate,  was  fitted  in  every  respect  to  ansv  er 
the  end  of  its  creation,  and  perform  its  allotted 
part  in  contributing  to  the  general  welfare.  The 
entire  machine  was  now  in  action,  every  separate 
wheel  was  revolving,  and  the  wiljl  of  Him  who 
contrived  and  fabricated  it  had  full  and  unin¬ 
terrupted  accomplishment.  The  instincts  of  the 
whole  circle  of  anjmals  urged  them,  by  an  irre¬ 
sistible  impulse,  to  fulfil  their  several  functions ; 
I  mean  those  that  Avere  necessary  to  the  then 
state  of  things :  for  if  the  instinct  of  the  pre¬ 
daceous  ones  was  not  restrained,  they  would  soon 
have  annihilated  the  herbivorous  ones,  even  if, 
as  Lightfoot  supposes,  they  were  at  first  created 
by  sevens .  *  They  mu  st,  therefore,  originally  liave 
eaten  grass  or  straw  like  the  ox,  and  neitlier 
injured  nor  destroyed  their  felloAV-beasts  of  a 
more  harmless  character ;  this,  indeed,  appears 
clearly  from  the  terms  of  the  original  grant. 
“  To  every  beast  of  the  earth,  and  to  every  feoel 
of  the  air,  and  to  every  thing  that  creepeth  upon 
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the.  earth,  wherein  there  is  life,  I  have  given 
every  green  herb  for  meat.'^  And  to  this  vege¬ 
table  diet,  before  the  close  of  the  present  scene, 
we  are  assured  they  shall  again  retiirn  so  as  to 
render  the  last  age  of  the  world  as  happy  as  the 
original  state  of  man  in  Paradise.^  This  harmony 
of  the  animal  creation,  continued  probably  long 
enough,  after  the  fall,  to  allow  sufficient  time  for 
such  a  multiplication  of  the  flocks  and  herds, 
and  flights  and  shoals  of  the  gregarious  animals, 
as  would  secure  them  from  extinction— but  then, 
as  the  poet  sings :  '  ■ 


-  Discord  fii-st 

Daugliter  of  sin,  among’  th*  irratioiiai 
Death  introdiie’d  throuffb  fierce  jfntipathy : 

Beast  liOTH’  \vit3i  beast  'gan  war,  and  fowl  with  fowl. 

And  iish  witli  fish  ;  to  graze  the  herb  all  leaving. 

Devour’d  each  other;  nor  stowl  much  in  awe 
Of  man  hat  fled  him,  or  with  count’nance  grim 
Glar’d  on  him  passing.  Tliesc  ivere  from  without 
The  growing  miseries  -which  Adam  saw. 

Had  Adam  not  fallen,  this  sad  change  ■vrould, 
probably,  never  have  taken  place,  for  as  the 
author  of  the  hook  of  wisdom  argnes  Troc/ 
made  not  death,  neither  hath  he  pleasure  in  the 
destruction  of  the  living.  For  he  created  all  things 
that  they  might  have  their  being ;  and  the  genera¬ 
tions  of  the  world  were  healthful:  and  there  is  no 
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poison  of  destruction  in  them,  nor  the  kingdom  of 
death  upon  the  earth.  When  we  consider  the 
relative  position  of  man  and  the  animal  kingdom, 
by  the  divine  decree,  subjected  to  his  dominion, 
the  harmony  and  goodwill  that  subsisted  between 
them,  it  appears  improbable  that  immortal  man 
would  have  been  afflicted  by  the  appearance  of 
death  and  destruction  amongst  his  subjects  from 
any  cause,  especially  by  the  strong,  and  those 
armed  with  deadly  weapons,  attacking  and  de¬ 
vouring  the  weak  and  helpless.  Even  now, 
fallen  as  we  are  from  our  original’^  dignity,  there 
is  no  creature  so  fell  and  savage  that  we  have  not 
more  or  less  the  power  to  subdue  and  tame ;  no 
natures  so  averse,  that  we  are  not  skilled  to  re¬ 
concile;  we  cun  counteract  even  instinct  itself, 
and  make  a  treaty  of  peace  and  mutual  good 
will  between  animals,  whom  nature,  by  a  law, 
has  placed  in  the  fiercest  enmity  and  opposition 
to  each  other.  ^ 

The  Creator,  indeed,  foreseeing  the  fatal  apos- 
tacy  that  plunged  our  race  in  ruin,  and  providing 
for  the  circumstances  in  which  our  globe  would 
eventually  be  placed  from  the  too  rapid  increase 
of  various  animals  most  given  to  multiply,  fur¬ 
nished  the  predatory  tribes  with  organs  and 
offensive  arms,  which,  when  he  gave  the  word 
and  let  loose  the  reins,  would  urge  them  to  the 
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work  of  dostroction,  and  impoi  tliem  to  attack 
and  dfjvour  without  pity,  those  amongst  the 
weaker  aiiiiuals,  that  were  likely  to  increase  in 
a  degree  hnrtfnl  to  the  general  wt*liarc,  thns  fnl- 
fiihng'  his  great  pur])ose  of  gejaa'aHy  inairttaining 
those  rciiativt!  propojlions,  as  to  niirnber,  of  in- 
divifinal  spec-ies,  that  would  l>e  most  coJKliicive 
to  the  health  and  mutual  advantage  of  all  parts 
of  tile  system  of  our  globe. 

This  too  is  the  place  to  consider  another  cir¬ 
cumstance  connected  with  the  appointment  by 
Providence  of  certain  animals  to  certain  ends.. 
There  are.  as  must  be  evident  to  every  one  who 
thinks  or  ol)serves  at  all,  large  numbers  of  the 
animal  kingdom,  which,  considered  in  their  in¬ 
dividual  capacities,  may  be  regarded  as  positively 
injurious  to  man ;  and  seem  to  have  been  created 
with  a  view  to  his  punukment,  either  in  his  per¬ 
son  or  property.  Of  this  description  are  those 
predatory  tribes  of  which  1  have  just  spoken: 
but  I  here  mean,  more  particularly,  to  advert 
to  those  personal  pests,  that  not  only  attempt  to 
derive  their  nutriment  from  him  by  occasionally 
sticking  his  Itlood  wlien  he  co.mes  in  their  wmy, 
as  the  flea,  the  horse-fly,  and  others,  but  those 
that  make  a  settlement  upon  him  or  within  him, 
selecting  his  body  for  their  dwelling  as  well  as 
their  food,  and  thus  infesting  him  with  a  double 
torment. 
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Besides  those  insects  of  a  disreputable  name* 
which,  under  more  than  one  form,  inhabit  his 
person  externally ;  and  those  that,  burying  them¬ 
selves  in  his  flesh,  annoy  him  and  produce  cuta¬ 
neous  diseases,®  a  whole  host  of  others  attack 
him  internally,  and  sometimes  fatally.  Can  we 
believe  that  man,  in  his  pristine  state  of  glory, 
and  beauty,  and  dignity,  could  be  the  receptacle 
and  the  prey  of  these  unclean  and  disgusting- 
creatures?  This  is  surely  altogether  incredible, 
I  had  almost  said  impossible.  .And  we  must 
eithe^  believe,  with  Le  Clerc  and  Bonnet,  that 
all  tjiose  worms  now  infesting  our  intestines  ex¬ 
isted  in  Adam  before  his  fall,  only  under  the 
form  of  eggs,  which  did  not  hatch  till  after  that 
sad  event :  or  that  these  eggs  were  dispersed  in 
the  air,  in  the  water,  and  in  various  aliments,  and 
so  were  ready  to  hatch  when  they  met  with  their 
destined  habitation  :  or,  as  some  parasites  are 
found  in  the  earth,®  or  the  water,'*  as  well  as  in  the 
human  species,  that  they  are  in  general  formed 
for  living  in  difierent  stations :®  or,  lastly,  that 
they  were  created  subsequently  to  the  fall  of 
Adam,  not  immediately  or  all  at  once,  but  when 
occasions  called  for  such  expressions  of  the  divine 
displeasure. 

With  respect  to  the  first  of  these  hypotheses, 

1  Pediculi.  ^  Sarcoptes  ScabieijPulexpenetranXj^c. 

s  Lnmbricus.  *  Gordius  aquaticus. 

*  See  Introd.  to  Ent.  iv.  229. 
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it  seems  to  me  very  irnprobabie  for  tbis  reason, 
tliat  it  supposes  the  first  pair  to  have  in  them 
the  germes  of  all  these  animal  pests,  which 
although,  before  the  fall,  they  were  restrained 
from  germination,  after  that  eA'ent,  were  left 
to  the  ordinary  action  of  physical  laws^  so  that 
then  every  one  of  these  scourges  most  have 
inhabited  tliein  and  preyed  upon  them.  Fallen 
indeed  they  were  from  glory  and  grace,  but  why 
can  think  that  all  the  accumulated  evils  that  their 
sin  introduced^  into  the  world  fell  with  concen¬ 
trated  violence  upon  their  own  heads,  that  all  the 
various  ills  that  flesh  is  heir  to  were  experienced 
by  them  in  their  own  persons  before  they  were 
divided,  some  to  one  and  some  to  another, 
amongst  their  posterity?  It  is  scarcely  to  he 
supposed  that  any  single  individual,  front  that 
time  to  this,  was  subject  to  the  annoyance  of 
every  one  of  these  animals,  and  it  seems  incre¬ 
dible  that  Adam  and  Eve  had  experience  of 
them  all. 

That  they  had  their  existence  originally 
either  as  germes  or  as  perfect  animals  in  the 
air,  the  earth,  or  the  waters,  and  were  taken 
in  by  man  with  his  food,  with  respect  to  some 
species  may,  perhaps,  be  true.  The  earth-worm 
is  often  voided  by  children,  and  some  other 
that  infest  animals  are  found  in  the  water,  but 
of  those  that  are  appropriated  to  man  internally, 
none  have  as  yet  been  found,  except  that  just 
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mentioned,  in  any  other  habitation.  Linne  indeed 
assigns  an  aquatic  origin  to  the  fluke,  the  asca- 
rides,  and  the  tape-worm,  but  he  seems  to  have 
adopted  this  opinion  upon  very  slight  grounds, 
Bonnet  very  justly  asks,  with  respect  to  the  last 
of  these  animals,  which  Linne  states  he  found 
once  in  a  kind  of  ochre.  “  M.  Linne  is  the  only 
one  that  has  made  this  discovery,  now  if  it  was 
certain  that  tape-worms  existed  out  of  the  body 
of  man  and  other  animals.  M  ould  it  be  possible, 
after  the  numerous  researches  that  naturalists  of 
every  country  have  made  in  a  variety  of  places, 
both  in  the  earth  and  the  water,  none  should 
ever  meet  with  that  insect  ?”"  All  Helmintholo¬ 
gists  seem  now  to  be  of  opinion  that  the  sole 
natural  habitation  of  these  animals  is  that  in 
which  they  are  usually  found,  the  human  vis¬ 
cera. 

We  now  come  to  the  last  hypothesis,  that  these 
animals  were  created  subsequently  to  the  fall ;  a 
single  instance  from  Scripture  of  such  a  creation 
will  be  sufficient  to  render  it  probable  that  others 
may  have  taken  place  when  occasions  called  for 
such  expressions  of  Divine  displeasure,  Every 
one  is  aware  that  God  by  the  Mmnder-AMU'kiti- 
rod  of  Moses  converted  ail  the  d  ist  of  Egypt 
into  some  punitive  animal  or  genus  of  ammui'', 
for  they  attacked  man  and  beast,  comnnin.: 
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''(ji’flon-'-'i'  -•'is’i  ihi-  ;!,.  as  '  f.idravrrt- 

:H9,  O’.viainy  (V'-ivt  !{-U  iii',  I’l  iSi  ain!  d'is  »  \(  itO'' 
;i  ibni  ina)  tiiirnv.'  !i«  w  iiuij'  sijHsn,!?;/: 

!;  iHcr  ua\  tlm  ffUc-tioii  dflfr- 
.iriied,  i  cdiall  b«-’  'doll  plnr)^5;il--3ny  object  bf.-iny- 
.'r-lhi>r  10  '  lirsi  lh;si.  1o  Si]dH)ld  iijniacn. 

.'VnoLncv iiiqniry also  sua-aoi?'  il-c/lfwidi  rtsps'Ct 
io  ibe  pi'in-ioal  anijnal  so'ciHif.-n,  Are  any  ofiiiir-c 
njiiiTsai.- wii'h  MhicI)  iUni  pc<']siod  the  osirtL.  air. 
and  ‘.vaiers.  p3-4.]>i-nrnoi)  to  tin,  crcaliou  of  man, 
non  exiincl  ?  ’ll!!*  anf-nor  so  dhi;?  ijurs-tion  "will 
priaeipnliy  sloiw-jd  upon  Uml  to  anolhe-r.  Did 
any  altcrotion  take  place  iu  s'he  cliinute  utul  pro- 
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ductions  of  our  globe  in  consequence  of  the  fall 
of  man  from  his  original  state  ?  We  learn  from 
the  inspired  penman,  that  God,  induced  by  that 
sad  event,  pronounced  a  curse  upon  the  ground, 
and  predicted  that  it  should  produce  in  abundance 
noxious  plants  for  the  annoyance  of  the  offending 
race  of  man,  and  that  whereas  the  primeval  earth 
brought  forth  spontaneously  her  fruits  and  flowers, 
and  afforded  man  a  pleasant  and  delightful  recre¬ 
ation  and  employment,  without  subjecting  him  to 
toil  and  weariness ;  this  state  of  things  should 
cease,  and  man,  for  the  future,  should  earn  his 
bread  with  difficulty  by  the  labour  of  his  hands 
and  the  sweat  of  his  brows.  From  hence  it 
seems  to  follow  that  at  this  time  some  great 
change  took  place,  both  with  respect  to  climate, 
and  to  that  blessing  from  atmospheric  influences 
which  produces  plenty  and  fertility  with  the 
lowest  amount  of  labour.  Geologists  have  ob¬ 
served,  from  the  remains  of  plants  and  animals 
embedded  in  the  strata  of  this  and  other  northern 
countries,  that  the  climate  must  formerly  have 
been  warmer  than  it  now  is.'  Some  change  or 
changes  of  this  kind  therefore  would  sooner  or 
later  produce  the  extinction  of  such  animals  and 
plants,  inhabitants  of  northern  countries,  as  could 
not  bear  such  a  change  of  temperature,  and  at 
the  same  time  could  not  escape  from  it ;  and 


1  See  Appendix,  note  7, 
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admitting  this— it  wmiild  enable  ns  to  answer  in 
the  affirmative  to  the  query  above  stated— nanrely, 
that  there  M  ere  speeies  of  animals  originally  cre¬ 
ated  M'hicl)  have  since  ceased  to  exist.  Being  ho 
longer  necessary  to  bear  a  |)art  in  currying  on 
the  general  jdan  of  Divine  Providence  xvitli  re¬ 
gal’d  to  oiir  globe,  tliet’^  were  permitted  or  caused 
to  perish. 

One  circumstance,  wlrich  I  have  not  seen  ad¬ 
verted  to,  seems  to  confirm  this  hypothesis  :  that 
so  few  fossil  remains,  if  any,  of  tropical  birds 
have  hitherto  been  discovered  in  cold  countries, 
while  sucli  numbers  of  the  quadrupeds  of  Avarm 
climates,  both  viviparous  and  oviparous,  are  liiet 
with  every  day  in  a  fossil  state.  Noav  the  birds 
could  readily  shift  their  quarters  southward,  when 
the  temperature  gvew  too  cold  for  them,  while  tlie 
quadrupeds  might  be  stopped  by  seas,  rivers,  and 
other  obstacles. 

Another  question  may  be  asked  with  respect 
to  the  subject  I  am  discussing;  might  not  the 
animals  now  hecouie  superfluous  have  been  ex- 
cludeil  from  the  ark  at  the  time  of  the  geneml 
deluge,  and  so  left  to  perish  ?  This  would  furnish 
a  very  easy  solution  of  the  difficulty,  but  the  text 
of  Scripture  seems  too  precise  and  express  to 
allows  of  such  a  supposition  .  For  the  command 
to  Noah  is — “  Of  every  living  thing  of  all  flesh-, 
tivo  of  every  sort  shaft  thou  bring  into  the  ark  '' 
But  yet  the  terms  here  employed  must  be  limited 
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to  those  animals  that  required  such  shelter  to 
preserve  them  from  destruction  by  the  diluvial 

waters ;  so  that  the  expression — “  of  all  flesJi" _ 

necessarily  admits  of  some  exceptions. 

But  there  are  doubtless  very  many  animals 
still  existing  upon  the  earth  and  in  its  waters, 
that  have  not  yet  been  discovered.  When  we 
consider  the  vast  tracts  of  terra  incognita  still 
shut  out  from  us  in  the  heart  of  Africa,  that  fatal 
country  hitherto  as  it  were  hermetically  sealed  to 
our  researches,  and  from  whose  bourn  so  few 
travellers  return ;  how  little  we  know  of  Central 
Asia,  of  China,  and  of  some  parts  of  North  Ame¬ 
rica;  we  may  well  believe  that  our  catalogues 
of  animals  are  still  very  short  of  their  real  num¬ 
bers,  even  mth  respect  to  those  of  the  largest 
dinaensipns.  Burchell  and  Campbell  appear  to 
have  met  with  more  than  one  new  species  of 
rhinoceros  in  their  journey  from  the  Cape  of 
Good  Hope  into  the  interior  the  same  country 
may  conceal  others  of  the  same  gigantic  or  other 
tribes,  which,  when  it  is  more  fully  explored,  may 
hereafter  be  brought  to  light. 

Again,  with  regard  to  the  productions  of  the 
various  seas  and  oceans  that  occupy  so  large  a 
portion  of  our  globe,  we  know  comparatively 
few,  especially  of  its  Molluscous  inhabitants. 
What  are  cast  up  on  the  shores  of  the  various 


*  See  Appendix,  note  8. 
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countries  wasiied  })y  tlicir  waves,  and  what  the 
net  or  other  nieiins  innv  collect  in  tlicir  vi(anity, 
hnd  tb<:ir  w:i\  uuiiMl  into  our  rnhifU'ts;  but 
wliat  are  lin-'*  (onijr.tntl  uitb  siu'h  inhabit 
the  depth-,  aiul  c.ut-  aiul  ix'd  of  the  irifinito 
ocean,  ^'^hu  ji  lu  t  ihv<!  (haat’cd.  nor  plurnb-line 
fathomed.  \Mio  -.hall  ,-:i\  ulmi  Kj«>eie-i.  lurk  in 
tliose  una]»j»roaeh!ii>le  r(  ( -  nv\<r  to  be  re¬ 
vealed  to  the  e\e  <n'  man,  but  in  a  fo— il  state. 
The  giant  Jjiormitni,  the  >iiigidaj  trihc  of./lww«o- 
nites,  and  a1i  ihoir  <‘nL>nate  uemra.  a>  even  La¬ 
marck  seem'-  du'iiotu’d  f<)  com  cdc  tiic  liaeuUles, 
Iliimiies,  s,  isnd  3tnm(  ron-  othciS  there 

have  spac<  <  iioii'.i!i  so  if\i  liiikiunvii  lo  thine,  while 
they  are  rt'ckoui  d  h\  {!;•  j-  t  vpiiugwl 

from  the  li'-l  of  lining  aniina!--.  i  tiii  noi  mean  to 
assert  that  ihe-e  cvealures  are  not  f\!mct,  but  I 
would  only  caution  the  student  of  nature  Ixom 
assuming  this  as  irrefragably  demonstrated ; 
since  we  certaiuly  do  not  yet  know  enough  of  tlie 
vast  field  of  creation,  to  sfw  dogmatically  with 
respect  to  any  species  of  these  animals  that  this 
is  no  longer  in  being. 

But  besides  the  unexplored  part,s  of  the  sur¬ 
face  of  the  earth,  and  of  the  bed  of  tlie  ocean, 
are  we  sure  that  there  is  no  receptacle  for 
animal  life  in  its  womb  ?  I  am  not  going  here 
to  revive  the  visionary  specnlations  of  Athana- 
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sius  Kircher  in  his  JMimdus  suhterraneus,  but 
merely  to  inquire  whether  there  are  any  pro¬ 
bable  grounds  for  thinking  that  some  creatures 
may  be  placed  by  their  Creator  at  such  a  depth 
within  the  earth’s  crust,  as  to  be  beyond  all 
human  ken. 

When  La  Place  says,  “  It  is  certain  that  the 
densities  of  its  ( the  earth's )  strata  increase  from 
the  surface  to  the  centre,”  it  seems  to  follow  that, 
in  his  opinion,  there  is  no  central  cavity  in  our 
globe  ;  but  as  his  object  was  chiefly  to  assert  the 
increasing  density  of  the  strata  as  they  approach 
th,e  centre,  perhaps  his  words  are  not  to  be 
taken  strictly,  especially  as  in  another  place  he 
speaks  of  it  merely  as  probable  that  the  strata 
are  more  dense  as  they  are  nearer  to  the  centre. 
Sir  I.  F.  W.  Herschel  makes  a  similar,  but  less 
exclusive  observation,  using  the  terms,  “  towards 
the  centre,”  which  is  not  inconsistent  Avith  a 
cavity. 

But  after  all  this  is  matter  of  conjecture  built 
upon  the  attraction  of  the  earth,  and  cannot  be 
ascertained  by  actual  examination ;  as  far  as  that 
has  been  carried,  it  does  not  appear  that  in  the 
present  state  of  our  globe  the  strata  always  lie 
exactly  in  the  order  of  their  densities ;  in  the 
original  earth  probably  they  did.  But  now  v  e 
tread  upon  the  ruins  of  a  M-orld  that  has  boon 
almost  destroyed  and  reformed.  “  Tlie  stj  iu  - 
ture  of  the  globe,”  observes  an  eminent  geogra- 


“  pr«‘S<'n(s  its  all  its  parts  tiif*  fr-atores  r>f  a 
t^rurul  ffut! :  ihc  coiilusioa  aini  ovtvrthrow  of  most 
of  ils  strata,  tJtt?  irn'golar  successioti  of  tlioge 
wlii<  ii  seen)  to  reioitin  in  tbeir  original  gitoation^ 
t  lie  wondf  rfti!  vai  iety  which  the  direction  of  the 
%'cins  and  t)ie  i’orins  of  the  caverng  display,  the 
iiniiicnsc  !n*aj)S  oi'  confused  and  broken  sub¬ 
stances,  tlie  tj*a.nsportation  of  enonnons  blocks 
to  a  gre.at  distatice  ffoni  the  mountains  of  which 
they  appear  to  have  formed  a  part, do  not 
lead  as  as  he  would  intimate  “  to  periods  far 
anterior  to  the*  existence  of  the  human  race,” 
but  to  a  mighty  catastrophe  l)y  which  the  whole 
structure  of  our  globe  lias  been  dislocated,  and 
its  ancient  strata  broken  up,  and  seY>arated  by 
the  intervention  of  new  ones  formed  of  animal 
and  vegetable  I'emains. 

When  the  Almighty  formed  our  globe  from 
the  original  chaos,  and  projecting  it  into  space 
bade  it  perform  its  diurnal  and  annual  revolu¬ 
tions,  he  fiivSt  weighed  it  in  his  balance,  and 
mcailded  it  so  as  it  might  answer  to  the  action  of 
those  mighty  powers  by  whose  constant  im¬ 
pulse  or  impact  those  revolntions  were  to  be 
maintained ;  and  if  a  central  void  was  necessary 
he  wanted  not  the  means  to  produce  and  main¬ 
tain  it.  When  the  power  called  attraction 
tended  to  drive  all  to  the  centre,  the  repellant 
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principle  might  he  so  stationed  as  to  counteract 
it,  and  keep  the  earth’s  crust  at  its  assigned  dis¬ 
tance.  To  compare  great  things  w  ith  small,  he 
who  made  the  rain-drop  made  also  the  air- 
bubble, — the  one  to  fall,  the  other  to  rise. 

The  word  of  God,  in  many  places,  speaks  of 
an  abyss  of  waters  under  the  earth,  as  distinct 
from  the  ocean  though  in  communication  with 
it,^  and  also  as  contributing  to  form  springs  and 
rivers.®  Scientific  men,  in  the  present  day, 
appear  disposed  to  question  this ;  the  Geologist, 
though  he  may  regard  the  granitic  strata  as 
forming  the  base,  as  it  were,  of  the  crust  of  the 
earth,  seems  rather  to  view  it  as  containing  a 
focus  of  heat,  than  a  magazine  of  infinite  waters ; 
from  whence  are  partly  derived  the  springs  and 
rivers  that  water  the  earth’s  surface,  and  ulti¬ 
mately  make  good  to  the  ocean  its  whole  loss  by 
evaporation.®  “  Springs,”  says  the  author  above 
quoted,  “  are  so  many  little  reservoirs,  which 
receive  their  waters  from  the  neighbouring 
ground,  through  small  lateral  channels.”  He 
allows,  however,  that  the  origin  of  springs 
cannot  be  referred  to  one  exclusive  cause,  and 
associates  with  that  just  mentioned,  the  precipi¬ 
tation  of  atmospheric  vapours  attracted  by  liigli 
lands,  the  dissolving  of  ice,  the  filtering  of  sca- 

'  Comp.  Job,  xxviii.  14,  xxxviii.  16,  17- — Genes,  xlix. 

Deut.  xxxiii.  13. — Jonah,  ii.  6,  iVe. 

Ps.  Ixxviii,  15, 16. — Prov.  viii.  21.  ^  St’o  n.it. 


‘24 


CIUCATION  OF  ANIMALS. 

Abaters,  and  tiie  exj^josion  of  subtt?rraneous  va-* 
pours.  He  makes  no  <lirect  mention  of  a  stores 
lioiise  of  waters  in  the  bosoni  of  the  earth  as  in 
aiiy^  case  the  source  of  springs  ami  rivers,  hiit 
allows  that  '*  the  phenomena  of  <;apillnry  tnbiis 
may  obt,ain  in  its  interior.  The  sea*  waters, 
deprived  of  their  salt  and  bitter  elements, 
may  ascend  throngb  the  imperc(;ptible  pores 
of  several  rocks,  from  wliich,  being  disengaged 
by  the  beat,  they  'will  form  those  subterra- 
neons  vapours  yo  which  many  springs  owe 
their  origin/’  A  very  slight  alteration  of  this 
passage  would  ma'ke  it  harmonize  rrith  tlie 
Scripture  account  of  tiie  matter.  If,  for  “  some 
rocks,”  Ave  substitute  tlmmo'h  the  rocht  strata, 
and  to  tlie  sea-wuters”  add  reccimd  info  the 
abyss,  it  weiild  amount  to  nearly  the  same  thing. 
It  was  an  ancient  opinion,  mentioned  in  Plato’s 
Pbmdon,  tliat  there  is  a  flux  and  reflux  of  the 
Avaters  of  our  globe,  a  kind  of  systole  and  dias¬ 
tole,  into  and  from  Tartarus  or  tlie  great  abyss, 
Avhich  produce  seas,  lakes,  rivers,  and  fountains,’* 
That  all  the  causes  mentioned  above  contribute 
1;o  the  formation  of  the  riAmrs  that  water  the 
earth,  especialty  the  cioiids  and  vapours  that 
ga  ther  round  the  tops  of  the  mountains  and  high 
liiils  I  am  ready  to  admit,  at  the  same  time  I 
must  contend  that  the  principal  reservoir  from 


Platonii?  IHalorji.  Ed.  Farst.  Phwdon.  §  t. 
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which  they  are  supplied  has  its  station  under  the 
earth. 

Writers  on  this  subject  seem  to  speak  as  if  the 
source  of  all  rivers  was  in  mountainous  or  hilly 
countries,  but  though  the  mightiest  rivers  of  the 
globe  originate  in  such  situations,  there  is  a 
very  large  number  of  considerable  streams  whose 
source  is  not  particularly  elevated,  especially  in 
the  flat  parts  of  England ;  and  there  are  few 
rivers  that  do  not  receive  some  supply  from 
lesser  ones,  having  their  rise  in  low  grounds,  in 
their  course.  The  practice,  in  all  countries,  of 
digging  wells  indicates  a  downward  source  of 
water. 

In  the  Mosaic  account  of  the  deluge  it  is 
stated,  that  the  waters  prevailed  above  the  tops  of 
all, the  mountains  fifteen  cubits — now  the  high¬ 
est  mountain  in  the  globe,  Dhawalagiri,  a  peak  of 
the  Himmaleh  range  in  northern  India,  is  five 
miles  above  the  level  of  the  sea,  this  will  make  a 
sphere  of  waters,  inclosing  the  whole  globe  as  its 
nucleus,  of  five  miles  in  depth  above  the  level  of 
the  sea,  but  in  calculating  the  immense  additional 
body  of  water  thus  burying  the  whole  globe, 
deductions  must  be  made  for  the  mountains  and 
the  lands  elevated  above  that  level,  which  Avould 
considerably  decrease  the  total  amount.  But, 
even  then,  how  vast  would  be  the  increase.  If 
two  fifths  of  this  body  were  deducted,  a  deluge  of 
rain  for  forty  days  and  forty  nights  over  the 
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whole  globe,  would  fall  iiduiitely  short  of  the 
amount  of  water  required  to  cover  it  to  this 
height.  The  mean  quantity  of  rain  that  notv  falls 
upon  the  earth  in  the  course  of  a  whole  year  is 
short  of  tliree  feet,  there  must  therefore  have  been 
an  outbreak  of  waters  from  a  sourt'e  winch  could 
supply  all  that  was  necessary  to  accomplish  the 
wall  of  the  Almighty,  and  make  tire  earth  itself 
a  ruin,  as  well  as  sweep  off  its  inhabitants ;  and 
where  shall  we  look  for  this  but  to  the  abyss  that 
coucheih  he/nealh  the  earth,  whose  fountains,  as 
the  sacred  historian  tells  us,  were  broken  up.  If 
we  consider  the  diameter  of  our  globe,  and  that 
the  ocean  in  depth  is  not  supposed  to  exceed  the 
highest  mountains,  we  may  conceive  that  in  a 
spheroid,  whose  diameter  is  8000  niiles,  allowing 
for  the  depth  of  the  crust  of  the  earth,  there  is 
space  for  a  treasure-house  of  water,  of  sufficient 
amplitude  to  supply  what  the  heavens  could  not 
furnish,  to  raise  the  diluvial  vs^^aters  to  the  height 
decreed  in  the  Divine  counsels.  It  seems  now 
agreed  amongst  geologists  and  mineralogists  that 
traces  of  the  action  of  lire,  as  well  as  wafer,  are 
very  visible  amemgst  tbe  present  strata  of  tins 
globe;  when  the  waters  of  tbe  abyss  were  sent 
out  from  their  bidden  receptacle,  it  must  be  by 
the  agency  of  some  potent  cause  employed  by 
tlie  Deity,  equal  to  the  production  of  the  effect 
he  intended. 

In  the  preseul;  state  of  the  globe,  volcanos,  or 
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their  traces  are  visible  in  various  regions  in  all 
climates,  and  in  the  islands  of  various  seas,  and 
in  Iceland,  near  Hecla,  the  subterranean  furnace 
sends  vast  columns  of  water  into  the  air,  some¬ 
times  to  the  height  of  a  hundred  feet,  and  at  the 
base  of  half  that  diameter.^  These  circumstances 
render  it  probable  that  fire  was  the  agent,  or  one 
of  the  agents,  employed  to  send  out  the  waters 
from  the  abyss ;  and  this  is  no  new  hypothesis. 
“  It  is  the  opinion  of  geologists,”  says  Laplace, 
“  that,  originally,  there  existed  in  the  interior  of 
the  crust  of  the  earth,  a  great  magazine  of  fire, 
which  according  to  them  was  the  cause  of  the 
deluge.”  Some  writers  suppose  that  the  air  was 
driven  downwards  into  the  earth,  being  forced 
through  those  chasms  which  opened  towards  the 
sky,  and  that  then  by  its  expansion  it  drove  out 
the  water.* 

He  who  willed  the  deluge,  and  the  destruction 
of  the  primeval  earth  and  heavens  by  it,®  kept  in 
his  own  hands  the  reins,  and  guided  the  whole 
body  of  means  that  he  employed  to  fulfil  the 
great  purposes  of  his  Providence,  saying  to  every 
agent  “  Thus  far  shall  thou  go,  and  no  further" 
It  must  always  be  kept  in  mind  that  this  was  not 
an  event  in  the  ordinary  course  of  nature,  and  a 
result  of  the  enforcement  of  her  established  code 

1  See  Hooker’s  Recollections  of  Iceland,  120. 

2  Rev.  W.  Jones’  Works,  x.  264. 

3  Pet.  iii.  6,  7,  and  see  Appendix,  note  10. 
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o!  i;oo~.,  S)iil  R  niiiaciilrtti"  (itAjatioji  from  it,  ij» 
whit  ii  Iht’ir  acliois  wa-^  ■~i!'.pcii<h'<l,  and  in  ronsor 
-jm  nac  td  aJiicii,  pi  rli.tp-,  Mtui*  w<rt  aiin)t(ati*<l 
ao'i  !i<  vv  Pd  in  ihtir  r'Kau.  1  may  Imro 

i’uitiui  ui>MV\o,  ihat  piohaiflv.  ihf  wlmichody  <>f 
winch  is(  ria'i'  ilii’  citalmn  ot  iho  firma- 
jii!  ni  »sr  <  ,  with  tin  (.arlii_\  atoiu’^ 

pt'udi  (1  iii  it.  rnrincd  tlio  prhsii  \  a!  clKaH.  wcro 
now  auain  its  ii)a-.ti  j ;  d<  ndiii>jj  am!  aMandinu 
iron)  r{((<)ta<h‘  or  -.tomiioimc  to  wliicli 

iJjar  pov, {I’fh]  cviiait-ion  had  hi  cij  tiu-  nieaii> 

*  nijduxfd  to  tii,ndi‘  li.s  m.  Imttwi-r  waters  wm’o 
S!i''])Oiitled  in  lilt  a! !ni<'.pli*  o  ftr  toidd  lie  formed 
5)1  it.  whatever  vio'(’  eonSaim -I  in  tht  oeian.  or 
t’ne  womb  of  oil)  ^leh.",  ntnv  oi-ntd  (la  if  forces 
ami  '-'ibdncd  and  de^tnued  lltt  piumtir*  eaitln 
tin  ihfw  i'cdmed  it  to  thi  state,  foi'  tin*  mO'-l  j)arl, 
in  'wliicii  w'e  now  belioM  it. 

I  am  next  to  inquire  wbat  Iras  been  said  in 
scripture  on  the  subject  of  subterranean  animals. 
In  the  second  commandinrait  we  are  forbidden  to 
“  wu/re  any  likeness  of  any  iking  Hint  is  in  the 
tviders  tineler  the  earth,''  These  words,  horeever, 
may  be  merely  used  to  indicate  the  animals  tliat ; 
inhabit  the  ocean,  considering  the  wmtei-s  under 
the  earth  as  forming  a  part  of  it.  But  there  is- 
a  passage  in  the  Apocalypse,  wdierc  the  creatures 
under  the  earth  art;  distinguished  from  those  in 
the  sea.”  “  And  every  creature  which  is  in  heaven 
and  OH  the  earth,  and  imder  the  earth,  and  such  us 
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are  in  the  sea,  and  all  that  are  in  them,  heard  I 
mying.  Blessing,  and  honour,  and  glory  and poiver, 
he  unto  him  that  sitteth  tipon  the  throne,  and  unto 
the  Lamhfor  ever  and  everT^  Some  interpreters 
understand  this  passage  as  relating  to  those 
men  that  were  buried  under  the  earth,  or  in  the 
sea,  but  admitting  they  were  meant  in  the  spirit, 
the  creatures  in  general  are  expressed  in  the 
letter,  and  therefore  the  outward  symbol  must 
have  a  real  existence,  as  well  as  what  it  symbo¬ 
lized. 

There  is  another  place  in  scpipture,  which 
though  highly  metaphorical,  seems  to  me,  to 
point,  if  rightly  interpreted,  at  subterranean  ani¬ 
mals,  and  even  a  particular  description  of  them 
The  passage  1  allude  to  is  in  the  xlivth  Psalm, 
“  Though  thou  hast  sore  broken  us  in  the  place  of 
dragons  and  covered  us  with  the  shado'vv  of  death. 

In  these  words  i\re place  of  dragons  and  the  shadoiv 
of  death  evidently  mean  the  same  thing ;  and  the 
object  of  these  metaphors  is  to  express  the  lowest 
degree  of  affliction,  depression,  and  degradation  ; 
equivalent  to  being  brought  down  to  hell  or  hades 
in  other  passages.  The  shadoiv  of  death,  properly 
speaking,  is  in  the  hidden  or  subterranean  m  orld. 
This  appears  from  the  passage  of  Job  before 
quoted,  in  which  the  abyss,  the  gales  oj  death, 
and  the  gates  of  the  shadoiv  of  death,  are  used  as 
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Ps.  xliv.  19. 
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synonymous  expressions. ‘  The  place  of  dragons, 
then,  according  to  this  exposition,  will  be  sub» 
terranean.  In  another  Psalm,  David  couples 
dragons  and  abysses.'^ 

\¥e  must  next  inquire  what  is  meant  by  the 
word  dragons.  The  Hebrew  word  usually  thus 
translated,  but  in  some  places  rendered  whales  and 
sea.-nioiisters,  and  in  others  serpents,''  is  derived 
from  a  root,  which  signifies  to  wail  or  lament  ; 
probably,  alluding  to  the  noise  at  certain  times 
emitted  by  those  animals,  that  are  more  properly 
regarded-  as  dmgons,  by  which  I  would  under¬ 
stand  the  Saurian  race,  without  excluding  the 
others,  wiiich  are  sometimes  certainly  intended 
by  that  word.  Thus,  when  Jeremiah  alludes, 
under  the  name  dragons,  to  animals  that  give 
suck  to  their  yonng,  it  is  clear  that  he  meant 
some  of  the  whale  or  seal  kind,  wdiich  are 
inammiferous.  Our  translators,  therefore,  very 
properly  rendered  the  word  sea-mousters,  or  as 
in  the  margin,  sea-calves.  1  may  here  observe, 
though  at  first  siglit,  the  crocodile  and  the  whale 
seem  widely  separated  from  each  other,  that 
there  are  certain  species,  at  present  found  only 
in  a  fossil  state,  arid  fitted  with  paddles  instead 
of  legs,  which  are  stated  to  combine  characters 
observable  in  the  Cetaceans  with  those  of  the 


1  Job,  xxxviii.  16,  17.  ®  Ps.  cxlviii.  7, 

^  Genes,  i.  21.  Lament,  iv.  3.  Exod.  vi.  9,  10. 
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^aurians,  particularly  the  Plesiosaurus,^  the 
Testudo  also  of  the  Greeks^  seems  to  approach 
some  of  the  seals.  The  word  we  are  considering, 
in  the  first  chapter  of  Genesis,  is  rendered  by 
our  translators,  whales.  In  the  version  of  the 
seventy,  a  word  is  used,®  which  the  Greek 
writers  employ  to  signify  any  aquatic  monster ; 
thus,  Theocritus,  when  he  describes  the  Nile  as 
abounding  in  monsters,  means  the  crocodile. 
Our  Saviour,  when  he  speaks  of  Jonah  in  the 
belly  of  the  fish,  uses  the  same  word,  probably, 
for  a  shark,  the  dog  Carcharias  of  the  Greeks, 
which  was  fabled  to  have  swallowed  Hercules,  a 
fable,  no  doubt,  derived  from  the  history  of  Jonah. 

It  appears  clearly  that  the  word  is  also  used 
for  a  serpent;  for  it  is  employed  to  express  the 
animal  into  which  the  rod  of  Moses  and  those 
of  the  Egyptian  magicians  were  transformed  as 
related  in  the  book  of  Exodus. 

The  typical  animal,  however,  if  I  may  so  em¬ 
ploy  that  term,  or  the  dragon  proper  of  scripture, 
is  undoubtedly  a  Saurian,  especially  the  amphi¬ 
bious  ones,  such  as  the  crocodile  and  its  affinities. 
In  the  Septuagint  version  the  Hebrew  word  is 
sometimes  rendered  by  the  term  Siren,  which 
in  other  places  is  used  for  the  ostrich,^  derived 

1  Mantell’s  Age  of  Reptiles. — Sussex  Gazette. 

®  Sphargis  coriacea. 

*  ra  K?jr»}  ra  ptya\a. 

*  Isai.  xiii.  21. — Job,  xxx.  29,  &c. 
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from  a  root  wliich  relates  to  its  noise,  but  tlie 
Siren  of  the  Greeks  is  very  ditiereut  from  that 
of  these  Jews— the  fonneT  being  a  fabulous,  the 
latter  a  real  animal .  Travellers  destulbe  the 
noises  of  crocodiles  and  alligators  as  horrible. 
Crocodiles,  during  tbe  whole  summer,  says  B.osi', 
but  especially  immediately  after  they  emerge  from 
the  earth,  that  is  in  the  spring  and  tire  epoch 
of  their  amours,  frecjuently  send  forth  lowiugs 
almost  as  loud  as  those  of  an  ox.  Tlrey  respond 
to  each  other  often,  by  hundreds,  especially  iu 
ilu'  I'VL-ning.  winch  nick* in  ilic  i'n;im]»y  forc.st 
a  hurhu’nlmjd.  linuidci  In^  din.  Ca[)t.!in  Joh^oo 
-cu duu  sU  iii>.  livi  ’  Gnndca  lUUr  cries 

that  mav  he  hca.rd  lioiCi  a  ^^nat  di'‘cuiia\  v,  hiih 
■=;c('at  it  dies  i<~!U‘d  iu.m  the  uronud. 

'fin'  V,  ha.h  aho.  when  it  «'\p» the  nater,  is 
rchn-d  1o  nokc  a.  trichirid  noi^-e,  ijls(  distant 
iliimder.  (  aptaiu  (hok  repri'-'CiUs  the  walrus, 
when  in  herd'^.  a‘-  roarinn  or  ))ra;r  inu’ r  cry  loud, 
and  si.jiic  -pta  les  c!'  '•eaU  an  stated  1<^  bellow 
like  bulls. 

'Tiif-  iiis'^iii'.r  of  serpents  agrees  less  with. the 
rada.iii  idea  e.t  the  word  d/Tfgvw,  than  the  noises 
of  tiihcT  of  tiie  preceding  tribes  of  animals. 
Th(.  a;|natie  and  a.mphibions  Saurians  occupy- 
itiu.  ti-  it  w«  i’.  ,  a  middle  statiot.r  between  lire 
<iia<t;a)is  and  Op}ii<lians,  may  be  reganled, 
lin  t  f  fore,  a^  the  dragons  par  excellence. 

IdiOr-e,  tin  n.  ttre  the  animals  that  1  conjecture 
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may  not  improbably  be  still  in  existence  in  the 
subterranean  ocean ;  I  shall  now,  therefore,  bring 
forward  some  arguments,  independent  of  what  I 
have  alleged  from  Holy  Scripture,  which  seem 
to  afford  grounds  for  such  an  hypothesis. 

It  has  been  calculated  that  the  depth  of  the  sea 
in  any  part  does  not  exceed  30,000  feet,  or  a  little 
more  than  five  miles ;  this,  compared  with  the 
diameter  of  our  globe,  about  8000  miles,  may  be 
regarded  as  nothing.  What  a  vast  space  then, 
supposing  it  really  hollow^,  may  be  contained  in 
its  womb,  not  only  for  an  abundant  reservoir  of 
waters,  but  for  sources  of  the  volcanic  action, 
which  occasionally  manifests  itself  in  various 
parts,  both  of  the  ocean  and  terra  firma.  Rea¬ 
soning  from  analogy,  and  from  that  part  of  the 
globe  which  falls  under  our  inspection,  it  will  ap¬ 
pear  not  improbable  that  this  vast  space  should 
not  be  altogether  destitute  of  its  peculiar  inhabit¬ 
ants,  We  know  that  there  are  numerous  animals, 
on  the  surface  of  the  globe,  that  conceal  them¬ 
selves  in  various  places  in  the  day  time,  and  only 
make  their  appearance  in  the  night.  It  would, 
therefore,  be  perfectly  consistent  with  the  general 
course  of  God’s  proceedings,  and  in  exact  har¬ 
mony  with  the  general  features  of  creation,  that 
he  should  have  peopled  the  abyss  v  ith  creatures 
fitted,  by  their  organization  and  structure,  to  live 
there :  and  it  would  not  be  w  onderful  tliat  some 
of  the  Saurian  race,  especially  the  marine  ones, 


VOL.  I. 


.14 


CHEATION  OF  ANIMAL*-:. 


should  have  their  station  in  the  sa])terranean 
waters,  m  hich  would  i^ufficiently  account  for  their 
never  having  been  seen  except  in  a  fossil  state. 

The  organization  of  many  reptiles  favours  tlie 
idea  of  tlieir  being  fitted  for  a  subterraiiean 
habitation.  It  has  been  observed  of  than,  that 
they  not  only  perceive  objects  at  a  great  distanee? 
but  are  furnished  with  a  nictitant  membrane 
like  birds;  and  that  the  greater  part  can  pon- 
tract  tlie  popil  like  cats,  which  enables  them  to 
see  in  the  dark.  Their  other  oraans  furnish  them 
with  but  few  sen.-mious  :  llicy  ronuuunicate  less 
frequently  and  less  «ith  external 

objects;  their  blood  is  (old.  and  wd!  circxdate  a 
longtime  without  ( oinmunu atiou  with  the  air. 
Thev*  M  ill  bear  very  long  fasts  witliout  injury ; 
and  those  of  some  tribes,  the  (Jheloniaus  at  least, 
will  survive  for  a  time  the  loss  of  tlK?ir  brain, 
fbeir  heart,  and  even  their  head.  These  circum¬ 
stances  are  found  in  those  that  only  (wcasiomdly 
M-ck  '.tibicrrancan  retreats,  or  seclusion  from  the 
baiii  and  tlie  air:  but  those  whose  existence  is 
V.  hoij\  '.^nluorranean,  doubtless,  like  the 
w'i.'dd  li(  tiited  by  their  orgauizaimn  for  their 
doiim  d  aboi'a-,  iVe  see,  in  stweral  of  those  we 
are  acjuaiuud  with,  e.xcept  at  certain  times,  a 
(  oiiMam  A  iiovi  io  escape  not  only  from  obseiwation 
b.ui  fruhs  iuuu(diate  contact  Mith  the  light  and 
the  air,  -  : 

This  leads  me  further  to  ohseiwe,  that  there  is 
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one  instance  of  a  Saurian,  at  this  time  known  to  be 
in  existence,  that  is  perfectly  subterranean,  which 
never  makes  its  appearance  on  the  earth’s  surface, 
but  is  always  concealed  at  a  considerable  depth 
below  it ;  and^  what  is  worthy  of  particular  no¬ 
tice,  by  its  structure,  is  connected  with  one  of  the 
larger  Saurians,  now  found  only  in  a  fossil  state. 
It  will  immediately  be  perceived  that  I  allude 
to  that  most  extraordinary  animal,  the  Proteus 
angui7ms,yf\ach.  is  found  in  subterranean  lakes  and 
caves  two  or  three  hundred  feet  below  the  surface 
of  the  ground  in  Illyria,  breathing  both  by  lungs 
and  gills,  and  presenting  characters  which  connect 
it  with  the  Saurian  monsters  before  alluded  to, 
whose  remains  have  occasioned  so  much  astonish¬ 
ment,  appear  to  have  puzzled  in  some  measure  the 
most  acute  geologists,  and  have  given  birth  to  an 
hypothesis  I  shall  hereafter  notice.  Sir  H.  Davy, 
in  his  last  singular  work,  thus  expresses  himself 
concerning  the  Proteus: — My  reveries  became 
dilcursive,  I  was  carried,  in  imagination,  back  to 
the  primitive  state  of  the  globe,  when  the  great 
animals  of  the  Sauri  kind  were  created  under  the 
pressure  of  a  heavy  atmosphere  ;  and  my  notion 
on  this  subject  was  not  destroyed,  when  I  heard 
from  a  celebrated  anatomist,  to  whom  I  sent  tlie 
specimens  I  had  collected,  that  the  organization  ot 
the  spine  of  the  Proteus  was  analogous  to  that  ot 
one  of  the  Sauri,  the  remains  of  which  are  found 
in  the  older  secondary  Strata.  ”  Sir  Hum])hi  y 
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j)robably  here  alludes  to  a  celebrated  fossil  foutwi 
in  the  slate  quarries  of  CEuingen,  which  Scheuch- 
zer  called  an  autediluvian  luau,  but  w  hich  Cuvier 
regards  as  a  giant  s]>ecics  of  PrMetts.  : 

All  the  circumstances  above  stated  being  duly 
weighed,  and  especially  the  discovery  of  a  species 
in  the  depths  of  the  earth,  related  to  one  of  the 
fossil  ones,  I  trust  that  my  hypothesis  of  a  sub¬ 
terranean  metropolis  for  the  Saurian,  and  perhaps 
other  reptiles,  w'ill  not  be  deemed  so  improbable 
and  startling  asdtmay  at  tlie  first  blusli  appear; 
at  the  same  time,  I  would  by  no  means  be  thought 
to  contend  that  none  of  these,  animals  are  extinct, 
but  solely  that  all  may  not  be  so,  and  tliat  their 
never  having  been  found  in  a  re<’ent  state  may 
have  arisen  from  the  peculiar  circumstances  of 
their  situation. 

I  have  been  led  into  this  discussion  by  Mr. 
Mantell’s  Hypothesis  of  an  Age  of  rej}tiies,vehicli 
I  have  seen  only  in  an  extract  from  one  of  the 
Sussex  advertisers  for  last  year,  which  he  was'  so 
kind  as  to  send  to  me ;  in  which  he  supposes 
that  the  Saurians  were  flic  mighty  masters,  as 
rvell  as  monsters,  of  the  primeval  animal  king¬ 
dom,  and  the  lords  of  the  creation  before  the 
existence  of  the  human  race.  Since  this  hypo¬ 
thesis,  as  stated  in  the  above  extract,  cannot  he 
reconciled  with  the  account  of  the  creation  of 
animals  as  given  in  the  tirst  chapter  of  Ge¬ 
nesis,  I  shall  not  be  wamdering  from  the  purpose 
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of  the  present  essay  if  I  devote  a  few  pages  to 
the  consideration  of  it. 

The  hypothesis  in  question  is  based  by  its 
learned  promulgator  chiefly  upon  the  supposed 
age  of  the  beds  and  strata  in  which  the  remains 
of  these  fossil  Saurians  generally  have  been 
found,  which  he  states  as  more  ancient  than 
those  which  contain  the  remains  of  viviparous 
animals;  and  upon  the  myriads  which  appear, 
when  they  Avere  the  lords  of  our  globe,  to  have 
existed.  But  it  is  clear  from  hismwn  statement 
that  with  the  fossil  remains  of  ihe'Megalosaurm, 
a  giant  lizard,  calculated  to  have  been  forty  feet 
in  length  and  eight  in  height,  those  of  some 
viviparous  quadruped  related  to  the  Opossum 
have  been  found,  which  he  acknowledges  cannot 
be  satisfactorily  explained.  A  fact  that  militates 
strongly  against  an  insulated  Saurian  reign.  Nor 
is  it  altogether  true  that  the  remains  of  these 
mighty  lizards  are  found  solely  in  what  are  deno¬ 
minated  ancient  deposites  ;  vertebral  joints  are 
not  unfrequently  found  in  other  situations.  I 
have  one  between  three  and  four  inches  in 
diameter,  which,  from  its  being  cupped,  or 
deeply  concave  at  each  extremity,  eiddently 
belongs  to  one  of  these  animals,  which  Avas 
found  in  a  gravel-pit,  at  no  great  depth,  in  my 
own  neighbourhood ;  and  I  have  seen  similar 
ones  found  in  other  parts  of  the  county  ot  Sut- 
folk.  These  dispersed  bones  seem  to  indical<' 
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tJiat  the  iiitlividuals  to  which  tiiey  belonged 
were  deposited  in  situations  more  exposed  to  the 
action  of  the  atmosphere,  so  as  to  decotnpose  the 
ligaments  that  kept  the  skeleton  entire.  The 
interment  of  these  animals  ava  s  therefore  variows, 
and  eA'idently  regnlated  by  circomstances,  so 
that  no  satisfactory  hypotJiesis  can  be  bnilt  upon 
it.  When  the  whole  globe  wns  submerged,  and 
the  waters  overtopped  the  highest  mountains, 
the  terrestrial  animals  wonld,  in  nnmherless 
cases,  float  upon  the  siirface,  and  be  deposited 
in  countries  for  distant  from  those  which  they 
inhahited,  Avhile  those  thtit  were  aquatic,  being 
ill  their  native  element,  innst  have  owe<!  their 
death  to  other  circmnstances  :  they  nnist  either 
have  been  overwhelmed  ])y  some  sudden  force 
that  they  conkb  not  resist  or  escape  from;  or 
some  cause  that  we  cannot  now'  appreciate  may 
Jiave  oAVO’taken  and  destroyed  them. 

With  regard  to  the  »umhers  of  these  animals, 
which  Mr.  Mantell  thinks  prove  their  preva¬ 
lence,  Ave  can  only  judge,  of  it  by  those  that  are 
found  in  a  fossil  state,  and  th(;se,  certainly,  are/ 
sufficiently  numerous;  Imt  surely  it  cannot  be 
safely  aflinned  that  for  one  individual  found  in 
a  fossil  state  thousands  must  Iiave  been  devoured 
or  decomjiosed.  These  mighty  monsters  W'cre 
more  likely  to  devour  than  to  be  devoured  ;  and 
even  the  lierbivorons  ones,  :siich  as  the  .  vast- 
I<rumu)don,  supposed  to  bd  sdfoetimes  one  bun- 
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dred  feet  long  and  ten  feet  high!  would  hare 
puzzled  the  crocodiles  and  alligators  and  other 
carnivorous  ones  to  overpower  and  dispatch  them. 

But,  in  fact,  the  question  is  concerning  those 
that  Were  alive  upon  this  globe  at  the  time  when 
the  great  convulsion  took  place  that  buried  them. 
The  skeletons  of  all  that  were  placed  under 
similar  circumstances  would  be  found  in  a 
similar  state  of  preservation  ;  their  flesh  would 
be  decomposed  but  not  their  skeleton;  the 
deluge  would  also  interrupt  all, attacks  of  one 
animal  upon  another,  every  individual  would  be 
seeking  to  secure  its  own  escape.  But,  setting- 
aside  these  arguments  upon  the  uncertain  facts 
on  Which  this  hypothesis  is  built,  if  yve  turn  our 
attention  to  the  reason  of  the  thing,  who  can 
think  that  a  Being  of  unbounded  power,  wisdom, 
and  goodness  should  create  a  world  merely  for 
the  habitation  of  a  race  of  monster  ,  vdthout  a 
single  rational  being  in  it  to  glorify  and  serve  him. 
The  supposition  that  these  animals  were  a  sepa¬ 
rate  creation,  independent  of  man,  and  occupy¬ 
ing  his  eminent  station  and  throne  upon  our  globe 
long  before  he  was  brought  into  existence,  in¬ 
terrupts  the  harmony  between  the  dift'erent 
members  of  the  ahimal  kingdom,  and  dislocates 
the  beautiful  and  entire  system,  recorded  v  ith  so 
much  sublimity  and  majestic  brevity  in  the  tirst 
chapter  of  Genesis- 

How  grand  and  at  the  same  time  how  simple 
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is  tliis  TAicord,  proceeding  stej)  by  step  from  one 
Almighty  operation  to  another !  each  the  natural 
consequence,  as  it  were,  of  that  wliich  preceded 
it.  Wlien  the  earth  was  forimxl,  ami  planted, 
and  was  receiving  the  influences  of  the  sun . 
and  other  luminaries,  and  thtis  was  j)repared  to 
wmkorne  and  inaintain  her  locomotive  inhabitants, 
the  perfect  sphere  of  animals,  if  I  may  so  speak, 
adapted  to  the  wants  of  the  primcAud  state  of  the 
globe  of  dry  land  and  sea,  both  external  and  in¬ 
ternal,  and  to  the  instruction  and  uses  of  man, 
each  individual  form  gifted  and  fitted  to  play  the 
part  assigned  to  it  in  the  general  plan  of  Provi-. 
dence,  was  brought  into  existence.  The  supposed 
extinct  animals  all  exhibit  a  relationship  to  those 
that  we  noAv  find  existing,  and  many'  of  them 
evidently*  fill  up»  vacant  places  in  the  general 
sj*stem,  and  therefore  there  is  no  cause  to  siip- 
pose  that  they  were  originally  separated  from  and 
anterior  to  their  fellows.  It  is  observed  that 
those  herbivorous  Saurians  now  inhabiting  the 
surface  of  our  globe,  as  the  Monitor  aud  Igmma, 
though  these  can  scarcely  be  called  herbivorous 
since  they  live  principally  on  insects,  are  pigmies 
compared  wdth  their  affinities,  the  Megalosatirm 
Wid  Iguanodon ;  and  a  similar  disproportion  ob¬ 
tains  between  the  existing  Proteus  and  tlie  fossil 
one.  If  any  of  these  races  are  subterranean, 
perhaps  these  smaller  ones  may  be  regarded,  as 
inhahiting  tlie  outskirts  of  the  proper  station,  or 
meti’opolis  of  their  tribe. 
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It  appears,  I  hope,  from  what  has  been  ob¬ 
served,  in  the  present  chapter,  on  the  subject  of 
animals  brought  into  being  subsequent  to  the 
fall,  and  upon  those  that  have  since  that  sad 
event  become  extinct  from  whatever  cause,  that 
Divine  Providence,  after  the  first  creation  of  man 
and  the  animal  kingdom,  did  not  leave  all  things 
to  the  action  of  the  original  laws  u^hich  had 
received  his  awful  sanction  before  the  fall,  but 
altered  those  by  which  this  system,  especially 
our  own  globe,  u^as  guided  and  governed  before 
that  fatal  event,  to  suit  them  to  \vhat  had  taken 
place,  and  to  the  altered  and  deteriorated  moral 
state  of  man.  We  learn  from  the  Apostle  Saint 
Peter,  that  the  primeval  globe  and  its  heavens 
or  atmosphere,  perished  at  the  deluge,’  by  which 
expression  less  cannot  be  intended,  than  that  the 
atmosphere  and  the  earth  were  then,  as  it  w^ere, 
new  mixed,  so  as  to  render  the  former  less 
friendly  to  life  and  health,  whence  would  gradu¬ 
ally  follow  the  shortening  of  human,  and  pro¬ 
bably  animal  life  ;  and  subject  to  raging  storms 
and  hurricanes ;  to  the  fury  and  fearful  effects  of 
thunder  and  lightning ;  to  the  overfloudng  violence 
of  torrents  of  rain :  while  the  latter,  from  the 
breaking  up,  inversion,  mixing,  depression,  or 
elevation  of  its  original  strata,  and  the  addition 
of  new  ones  from  animal  and  vegetable  depositcs,  ’ 
was  rendered  in  many  places  utterly  barren,  and 
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in  others  much  diminished  in  fertility,  so  that  the 
general  productiveness  of  the  globe,  must  have 
been  considerably  diminished,  and  the  jieraiissiont 
to  eat  tleslii  must  have  Ireen  extremely  useful  in 
increasing  the  amount  of  food,  and  diminisliing 
that  of  labonr.  Such  a  change  having  taken 
place,  both  in  the  heavens  and  the  tnrth,  and 
vast  countries  being  essentially  altered  both  in 
the  temperature  of  the  atmosphere,  from  what¬ 
ever  cause,  and  tlie  productions  of  the  soib  the 
extinction  of  many  of  tlie  original  animal  forms, 
that  were  extrtr- tropical,  or  at  least  were  inhabi¬ 
tants  of  high  latitudes,  and  were  incapable  of 
bearing  the  changes,  ndiether  itn  as  aote-diluviid 
or  post-diluvial,  would  necessarily  follow ;  and 
again  as  man  was  become  by  liis  nature  prone  to 
si?i,  lie  as  necessarily  was  made  subject  to  evil. 
Hence  he  became  exposed,  from  the  new  consti- 
iiuiiH!  nf  ilu-  earth  and  atmosphere,  to  various 
and  '-undry  kinds  of  death,  the  term  of 
r\i,.-iritc<'  w  a-- shortened,  and  it  was  chequered 
ut  dai-kness  as  well  as  of  light :  and 
Ijf  iiii'e-n  d  by  various  animals,  eithtu’  newly 
c-jf.at!  (i.  or  rii<  ji  tirst  let  loose  against  him  and  his 
j)ropert\-. 

All  tliese  tilings  indicate  a  change  in  the  ine- 
clianical  as  well  as  other  oj-iiiiuai  powers  set  and 
kept  in  action  by  the  Creator,  and  a  certain 
dependence  of  two  distinct  ela^sc's  of  events  upon 
eadi  otJier,  if  a  great  altc  raiimi  m  nerally  take® 


CREATION  OF  ANIMALS. 


43 


place  in  tke  moral  condition  of  man,  a  corres¬ 
ponding  change  affects  his  physical  one;  and 
this  alternation  and  conflict  between  good  and 
evil,  in  this  double  series,  after  a  long  and  arduous 
struggle,  will  finally  be  determined  by  the  des¬ 
truction  of  this  diluvial  earth  and  heavens,  which 
we  are  assured  will,  in  the  end,  be  replaced  by 
“  New  Heavens  and  a  new  Earth  ivherein  dwelleth 
righteousness"' 


*  Chapter  II. 

Geographiccd  and  Local  Distribution  of  Animals. 

Having  considered  the  first  creation  of  the  ani¬ 
mal  kingdom,  and  the  larger  features  of  its  his¬ 
tory  to  the  time  of  the  Deluge,  bringing  us  to 
that  era  when  our  globe  had  assumed  its  present 
general  characters,  and  its  population  was  in 
those  circumstances  that  led  to  their  present  ha¬ 
bits  and  stations  :  the  next  subject  to  be  discussed 
is  their  geographical  and  local  distribution. 

What  had  taken  place  in  this  respect  before  the 
Deluge  we  have  no  means  of  ascertaining.  That 
the  original  temperature  of  the  earth  was  oiu  e 
more  equal  than  it  is  now,  seems  to  bt'  tli<'  ge¬ 
neral  opinion  of  men  of  science,  how<  v(  r  t)i«  \ 
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may  differ  m  to  its  caused  ff  this  was  the 
case,  as  it  probahly  was,  any  itidh  idual  species 
miglit  liave  been  located  in  any  country,  north  or 
,sr)utl!,  find  snlfor  no  inconvenience  from  utnic- 
(mstojoed  boat  or  cold,  so  as  to  interfere;  with  its 
com]>lcte  natoralization.  The  only  other  reqni- 
sit<3  wonid  be  a  kind  of  food  suited  to  their  several 
natures ;  and  it  is  singnlar  and  worthy  of  par¬ 
ticular  attention,  that  a  large  proportion  of  the 
plants,  as  well  as  animals,  that  are  found  in  a 
fossil  state  in  our  northeiai  latitudes  are  of  a 
tropical  type  on  character. 

After  their  creation,  and  perhaps  the  expulsion 
of  the  first  pair  from  Paradise,  we  may  suppose 
that  the  varions  animals  of  the  a.ntediluTian  world 
were  guided  to  those  regions  in  winch  it  was  the 
will  of  Providence  to  place  them,  by  a  divine  im¬ 
pulse  upon  them,  which  caused  them  to  move  in 
the  right  direction.  Probably  before  the  Deluge 
took  place,  the  world  was  every  where  peopled 
with  animals :  and  perhaps,  as  Professor  Bnck- 
iand  has  suggested,  the  sudden  change  of 
temperature  that  destroyed  the  northern  animals 
might  be  one  of  the  predisposing  causes  of  that 
event. 

PTnder  the  present  head,  tlie  geograpliical  dis¬ 
tribution  of  our  postdiluvian  races  of  animals,  the 
first  thing  to  be  considered  is  tlie  means  by  which. 


1  See  above,  p.  17,  &c. 
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after  quitting  the  ark,  they  were  conveyed  to  the 
other  parts  of  the  globe.  The  disembarkation  of 
the  venerable  patriarch  and  his  family,  followed 
by  all  the  animals  preserved  with  him  in  the  ark, 
a  scene  of  universal  jubilee  to  man  and  beast, 
such  as  the  world  till  that  day  had  never  wit¬ 
nessed,  took  place  on  Mount  Ararat :  the  stream 
of  interpreters,  ancient  and  modern,  place  this 
mountain  in  Armenia,  but  Shuckford,  after  Sir 
Walter  Raleigh,  seems  to  think  that  Ararat  was 
further  to  the  east,  and  belonged  to  the  great 
range  anciently  called  Caucasus  and  Imaus, 
whjch  terminates  in  the  Himmaleh  mountains  to 
the  north  of  India.  This  opinion  seems  to  receive 
some  confirmation  from  Scripture,  for  it  is  said. 
As  they  joiirneyed  from  the  east,  they  found  a 
plain  in  the  land  of  Shinar."  Now  the  Armenian 
Ararat  is  to  the  north  of  Babylonia,  whereas  the 
Indian  is  to  the  east.  Again,  as  the  ark  rested 
upon  Ararat  more  than  ten  weeks  before  the  tops 
of  the  mountains  were  seen,  it  seems  to  follow  that 
it  must  have  been  a  much  higher  mountain  than 
the  generality  of  those  of  the  old  world.  The  mo¬ 
dern  Ararat  (Agri-Dagh)  is  not  three  miles  above 
the  level  of  the  sea,  whereas  the  highest  peak  of 
the  Himmaleh  range,  Dhawalagiri,  is  Jive,  and 
the  highest  mountain  in  the  known  world  :  so  that 
the  tops  of  a  great  number  of  mountains  would 
have  appeared  previously  had  the  ark  rested  u])on 
the  former  Ararat,  but  not  so  if  upon  the  latter. 
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'riiC!  traditions  also  of  various  nations,  given  by 
8bin  kfoid,  add  strength  to  this  opinion.  In  ad¬ 
dition  to  these,  the  following  lines,  fpioted  in  a  late 
article  on  Sanscrit  poetry,  in  the  Quarterly  He- 
view,  slievv  what  was  the  cixjed  in  India  on  this 
subject: — 

in  (,he  wliole  world  of  creation - 

None  were  seen  but  these  seven  sa^^es,  Menu  and  the  lisli ; 

Tears  on  years,  ami  still  unwearied,  drew  thai,  fish  the  hark  along. 
Till  at  length  it  came  where  reared  Himavan — its  loftiest  peak  : 
■I’heiv;  at  Ipitctii  .  .nni,  .smiling,  thiw  the  fish  addressed  the 

sage;— ^  . 

Bind  thou  now  thy  stately  vessel  to  the  peak  of  Himayan — 

At  Oie  fishch  mandate.  'jriirkK-  K.  the  in-ak  of  Himavan  :  < 

Bomid  the  sage  his  hark,  and  even  to  ibis  day  ihat  loftiest  peak 
Bears  the  name  of  Naubandhami, 

Botli  these  opinions  have  their  difficulties,  which 
I  shall  not  further  discuss,  but  leave  the  decision 
of  the  question  to  persons  better  qualified  than 
roy  self  to  direct  the  public  judgment;  I  shall  only 
observe,  that  peiiiaps  the  Indian  station  w'asmore 
central  and  convenient  for  the  ready  dispersion  of 
men  and  animals  than  the  x4rmenianone.  Every 
naturalist  is  aware  that  there  are  many  animals 
that,  in  a  wffid  state,  are  to  be  found  only  in  par¬ 
ticular  countries  and  climates.  Tims  the  Monkey 
and  Parrot  tribes  usually  inhabit  a  w  arm  climate, 
the  Bears  and  Gulls  with  many  other  Sea¬ 
birds,  for  the  most  part  a  cold  one.  The  Kan¬ 
garoo  and  Emu  are  only  found  in  New  tlolland; 
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the  Lama  in  Peru  ;  the  Hippopotamus  and  Ostrich 
in  Africa.  Now  we  may  ask,  how  were  all  these 
local  animals  conveyed  from  the  place  of  disem¬ 
barkation  to  the  countries  and  climates  that  they 
severally  inhabit  ?  In  considering  this  question, 
we  must  never  lose  sight  of  Him,  according  to 
whose  will,  and  by  whose  Almighty  guidance, 
they  were  all  led  to  the  stations  he  had  appointed 
for  them,  and  with  reference  to  which  he  had 
organized  and  formed  them.  Whatever  second 
causes  he  might  commission  to  effect  this  purpose, 
they  were  fully  instructed  and  empowered  by  him 
to  accomplish  the  work  intrusted  to  them.  I  do 
not  mean  here  to  infringe  the  rule,  Nec  Dens 
intersit  nisi  dignns  vindice  nodus.  Where  the 
faculties,  senses,  and  wants  of  an  animal  were 
sufficient  for  its  guidance,  there  was  no  need  for 
Divine  interposition,  but  where  these  are  insuf¬ 
ficient  guides,  the  animal  must  attain  its  destined 
station  under  some  other  influence. 

What  brought  the  various  animals  to  the  ark 
previously  to  the  deluge?  Doubtless  a  divioe 
impulse  upon  them,  similar  to  that  which  caused 
the  milch-kine  to  carry  the  ark  of  the  covenant  to 
Bethshemesh,  with  the  offerings  of  the  lords  of 
the  Philistines.  Noah,  though  he  probably  se¬ 
lected  the  clean  animals,  at  least  those  that  were 
domesticated,  could  have  little  or  no  infloeufe 
over  the  wild  ones  to  compel  them  to  congi-egatc 
by  pairs,  at  the  time  fixed  upon  for  their  eulrv 
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into  t!iO  :trk.  So  in  tin;  disporKion  of  animals, 
wlu’rfAA  r  inan  Avt'iit  lie  (onk  ins  flocks  and  In-rds, 
and.  donifSlic  poultry,  and  timsc  in  his  cmploy- 
Uicnf:  for  other  |'!'t!rpf»ses.  wit.h  Inin  :  but.  tlio  wild 
one-  were  hit  to  follow  :iS  ifjcy  would,  or  rather 

a-  (h.d  dis.  (  tod, 

.  !\  <u)(  a  jjo  looks  m  0  inaji  !-f  tlsc  aorld.  on 
M<  )«  oil.!' --  jirojt  (’lion,  fan  fo-d'  fojiffiw  how 
the  aniina!  po])idation  of  the  un  ati--!  part  ol’  the 
old  world  uiudi  their  aa\  into  ihf'  ditlereiit 
('Oii)itri(-- ol  wliieh  it  con-i-t-,  ImiI  \i  hen  lie  iook«i 
Annii'  a  ;n,'d  New  Hojianri,  h<‘  fe<  I- jiiin.-elf 
nn,iii!(  *ai!-f:if  l()nl\  lo  ,  xplani  tin  tniuraiion  id' 
annna!-  ih!tf=*-),  e-p,  (laiiy  tiio~(  shat  can  live 
(>nly  in  a  a  uj'ns  eint!:-!? .  nt  If  a-t  a-  far  a-  reir;irdr^ 
the  foianer.  How,  lie  tniuhi  a-k,  ditl  the  Siot]i>, 
the  Aiiteaters,  and  tlu'  Arnmdillo^  oet  to  Sfnjlli 
America?  If  the  climate  of  Ih-hrmos  Straits, 
after  the  deluge,  Avas  as  cold  as  it  is  at  this  day, 
they  could  never  liave  made  ilndr  wa)  tldthrr, 
and  in  those  latitudes  the  temjurature  of  which 
was  r.ilaptf'd  to  their  organization  the  a  ast  Pacilic 
])rrse;i?s  up.  insuperable  barrier. 

'riii  same  question  .may  be  a.sked  AA’ith  respect 
to  the  indigenous  aiii.raals  of  Ncaa-  .Holland ;  the 
Kangaroo,  the  Cola,  the  Ornitliorliynchns,  the 
Emu,  and  scA’^eral  other.s  that  are  found  in  no 
other  country  ;  hoAA'-  did  they,  leaving  tire  conti¬ 
nent  altogether,  conA'ey  themselves  to  this  their 
appointed  abode?  It  is  true  the  diffientty  is  not 
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SO  greal  in^ys  last  case,  on  account  of  the 
numerous  islands  interposed  between  Malacca, 
Cpehin-china,  &c.  and  the  North  Coast  of  New 
Holland,  but  then  it  is  unaccountable,  if  the 
transit  of  these  animals  was  gradually  eifected  by 
natural  causes,  and  following  that  of  mankind 
from  islarid  to  island,  till  they  reached  the  country 
to  which  their  range  is  now  limited,  that  they 
should  have  left  no  remains  of  their  race  in  the 
countries  and  islands  which  they  must  have  tra¬ 
versed  in  their  route  ;  and  those  that  would  have 
accompanied  man  would  be  a 'different  tribe  of 
animals,  more  fitted  to  minister  to  his  wants,  so 
that  with  respect  to  these  the  difficulty  still  re¬ 
mains — they  could  not  have  reached  the  country 
unless  under  the  guidance  of  Providence,  and 
the  same  power  that  accomplished  their  removal 
to  t|iat  appointed  for  their  residence,  prevented 
their  leaving  any  of  their  race  in  the  regions 
through  which  they  passed. 

There  is  only  one  supposition  that  will  enable 
us  to  account  for  the  transport  of  these  animals 
in  a  natural  way,  which  is  this,  that  immediately 
subsequent  to  the  deluge,  America  and  New  Hol¬ 
land,  and  the  various  other  islands  that  are  in¬ 
habited  by  peculiar  animals,  were  once  connected 
with  Asia  and  Africa,  by  the  intervention  of  lands 
that  have  since  been  submerged.  Plato,  in  Ids 
Timseus,  relates  a  tradition  concerning  an  island 
called  j^lantis,  which  he  describes  as  bigger  than 
von.  I.  *' 
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Asia  and  Africa,  sifiuded  IkToi-c  tbr  pillars  of 
lliif  iilc'',  after  an  ear) injaakt  was  swal- 

snw<'d  !(])  h\  ihc  sea.  Accordiiiii’  in  Ids  statf*- 
iin-nl.  Hiis  aca-nniti  was  hs  ihe  jiu_\|)lian 

]trj(s{s  m(  Sill--,  lo  Snion  lia  \lhtiii.in  i<  Lii^'kiioi . 
<  air  ntl.  in  Ids  id^tnrx  nflla  rk  iaur  ''t  (  in"  to  t:i's  c 
same  fjcdil  tn  lids  t I'adirinii,  aiai  "U[)p<*M  "  liait 
Idiaii;^  took  Ids  nana',  not  I'roin  Mu-  confusion  of 
lonunos  at  liaiio!,  and  iho  "uliso. jucni  rliMsKiii  of 
the  earth  amongst  the  fandlir-s  of  tlu'  thri-<-  sons 
of  Noah,  blit  from  its  dHdsion  occasiniied  by  thr* 
subsidence  of  this  gi<'<ir  i>lan<!.  by  widr  h  ihe  or-ci- 
dental  were  separaiod  froio  the  oih  mai  (.ountrii's 
of  the  globe.  Philo  .fnda  spr  nk  -  of  ild"  <  al'a^' 
trophe  in  tenns  th-n  impis  in-  gave  codu  toil, 
as  does  also  Tertidliau  ;  ion  it  a[»])iMr"  lo  me  lo 
rest  on  too  nneertain  a  base,  and  ir>  hr*  too  nntch 
mixed  with  evident  fahli'  and  ulhgoiw.  to  el  aim 
full  ci’edit  as  a  real  fact  in  the  history  of  our 
globe.  Still  that  many  violent  convulsions  have 
taken  place  since  the  deluge  is  generally  sup¬ 
posed.  Our  own  island  is  thonglit  once  to  have 
formed  part  of  tlie  continent,  Sicily  to  have  been 
united  to  Italy,  wdth  many  otber  instances  liifeu- 
tioned  by  Pliny.  It  is  equally  probable  that  the 
islands  of  the  Indian  Archipelago  wei'e  at  ojie  time 
joined  to  that  part  of  Asia.  Whether  such  dis¬ 
ruptions  from  the  continents  were  simultaneous, 
or  took  place  at  diflerent  periods,  is  uncertain  ; 
but  if  such  an  event  as  tlie  submersion  of  the 
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vast  island /)f  Plato  did  really  happen,  it  surely 
would  affect  the  whole  terraqueous  glohe,  pro¬ 
duce  convulsions  far  and  wide,  and  cause  various 
disruptions  in  its  crust,  and  elevations  in  other 
parts  from  the  bed  of  the  ocean.  It  throws 
some  weight  into  this  scale,  that  thus  a  way 
would  be  open,  though  certainly  a  circuitous  one, 
for  the  migration  of  those  animals  to  America, 
that  are  found  in  no  other  part  of  the  world,  and, 
supposing  Asia  to  have  been  disrupted  from  it  at 
Behrings  Straits,  could  scarcely  have  ascended 
to  so  high  a  latitude,  in  search  of  their  destined 
home. 

’  ’Malte-brun,  in  his  geography,  after  proving 
that  the  animals  in  question  could  have  passed 
neither  from  Africaner  Asia,  observes — “  Nothing, 
therefore,  remains,  but  the  accommodating  re¬ 
source  of  a  tremendous  convulsion  of  nature,  with 
a  vast  tract  of  country  swallowed  up  by  the 
waves,  wdiich  formerly  united  America  with  the 
temperate  regions  of  the  old  world.  Such  con¬ 
jectures  as  these,  however,  being  devoid  of  all 
historical  support,  do  not  merit  a  moment’s  con¬ 
sideration  ;  consequently  we  cannot  refrain  from 
admitting,  that  the  animals  of  America  originated 
on  the  very  soil,  which,  to  this  present  day,  they 
still  inhabit.” 

That  it  might  have  been  the  will  of  the  Crcatoi- 
to  people  the  country  in  question  by  the  imme¬ 
diate  production  of  anew  race  of  animals,  suited 
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to  its  clmiate  oihI  circiirastanct's,  1  will  not  deny^ 
blit  I  Mould  only  ask,  is  it  consistent  witli 
what  occurred  at  the  Deluge?  Surely  tlie  task 
of  Noali  AVouid  haTC  been  nuieli  less  diihcult  atid 
laborious,  had  it  been  merely  necessary  for  him 
to  cotistruet  a  ressel  fittcAl  for  the  rectiption  of 
himseif  and  family,  rind  of  food  for  their  susttv 
nance  during  their  confinement;  and  a  new  race 
of  animals  had  been  created,  adapted  to  the  then 
state  of  the  earth  and  mankind.  But  such  tvas 
not  the  Acill  of  God,  and,  doubtle.ss,  lor  m  ise  rea¬ 
sons.  He  Mould  neither  create  a  ncAvrace  of  men, 
nor  a  ncAT  race  of  animals,  M  lien  the  M  orld  might 
be  repeopled  hy  those  already  in  being.  This 
Mmuld  not  haye  harmonized  with  the  ordiuai'y 
proceedings  of  his  prorddenee.  Whoet'cr  exa¬ 
mines  the  animals  of  North  America,  M  ill  find  a 
vast  numlter  that  correspond  with  European  spe¬ 
cies,  distinguished  only  by  characters  that  mark 
yarieties.  On  the  Rocky  Mountains,  and  in  the 
t^onntry  M  estward  of  that  range,  Asiatic  types  are 
discoverable,  both  in  the  yegetable  and  animal 
kingdoms.’  Several  animals,  likcAvise,  of  the 
southern  part  of  that  Continent  belong  to  old 
M'^orld  genera,  and  also  species.  I  have  received 
from  Val  Paraiso  a  beetle,  common  in  Britain,** 
and  Molina  mentions  several  other  European  ge¬ 
nera,  as  natives  of  Chili ;  so  that  part  of  the  animal 
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population  of  the  New  World  appears  to  have 
been  derived  from  Europe  and  Asia  ?  and  if  so, 
there  is  a  door  open,  through  which  Providence 
might  also  have  conducted  those  North  American 
animals  that  are  found  in  no  other  country. 

But  besides  the  probable,  or  possible,  modes 
by  which  the  transit  of  animals  to  their  respect¬ 
ive  settlements  might  have  been  accomplished, 
Mr.  Lyall,  in  the  second  volume  of  his  Principles 
of  Geology,  has  suggested  one  which  might, 
amongst  others,  have  been  employed  for  this 
purpose. 

“  Captain  W.  H.  Smyth  informs  me,”  says  he, 
“‘that,  when  cruising  in  the  Cornwallis,  amidst  tlie 
Philippine  islands,  he  has  more  than  once  seen, 
after  those  dreadful  hurricanes  called  typhoons, 
floating  islands  of  (matted)  wood,  with  trees 
growing  upon  them ;  and  that  ships  have  some¬ 
times  been  in  eminent  peril,  in  consequence  of 
mistaking  them  for  terra  firma.”  Mr.  Lyall 
conjectures,  not  improbably,  that  by  means  of 
such  an  insular  raft,  or  wandering  Delos, — “  if 
the  surface  of  the  deep  be  calm,  and  the  rafts 
carried  along  by  a  current,  or  wafted  by  a  slight 
breath  of  air  fanning  the  foliage  of  the  green 
trees,  it  may  arrive,  after  a  passage  of  several 
weeks,  at  the  bay  of  an  island,  into  which  its 
plants  and  animals  may  be  poured  out  as  from 
an  ark;  and  thus  a  colony  of  several  Imndrcd 
new  species  may  at  once  be  natiirali/.ed,  1 1ms 
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Jh'.  sHN-oKints  foi*  (lie  peopling'  of  llto  volcanic  and 
coral  iBlaruk  iti  the  Pacific. 

It  must  1)0  borne  in  mind  that  noiiiijig  really 
happens  by  chance,  or  is  tin-  re'-uK  of  an  acci- . 
dental  conconrsc  of  fortuitoii'-  <  v<’nls  :  st^cond 
causes  are  always  under  the  dire-! ion  or'  ihe  first, 
wJio  ordereth  all  things  accorriina  lo  the  gWKl 
jtleasnreof  bis  will ;  and  thereforr'  rtic  rb  valionof 
a  new  island  fi'om  the  bosom  of  fljcib-ep,  whether 
immediately  produced  by  volr.anic  a<if-n<  y,  or  by 
an  earthquake,  or  built  by  Zoophytes,  still  may  be 
denominated  his  rvork  ;  so  likew-ise  the,  same  Al¬ 
mighty  Guardian  of  tlie  nniversc,  whose  name  is 
Jehovali  of  Hosts,  directs  all  the  actions  and 
motions  of  the  hosts  that  lie  hatli  created,  to  the 
full  accomplishment  of  every  purpose  that,  in  iri.s 
■wdsdom,  he  hath  formed.  When  wc  are  assured 
that  the  liairs  of  our  head  are  all  numbered,  and 
that  not  a  sparrow  falleth  without  our  Heavenly 
Father,  we  are  instructed  to  look  beyond  second 
causes  for  the  direction  and  management  of  events 
tliat  appear  at  first  sight  the  most  iHvial,  hut 
w'hich,  in  their  immediate  or  remote  conse-; 
quences,  may  be  productive  of  effects  that  are 
important  to  ])e  attended  to  and  provided  for.^ 

We  know  that  when  animals  of  any  kind 
exceed  certain  lindts,  though  heneficiai  in  the 
ordhiaiy  exercise  of  their  instincts,  they  become 

■'  Appendix,  noie  15 
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noxious.  God  alone  knows  when  they  approach 
these  limits  ;  it  is  he,  therefore,  that  employs  man 
or  other  animals  to  destroy  a  certain  number  of 
them,  that  they  may  bear  a  due  proportion  to 
other  beings  on  which  they  act ;  or  if  he  wills  to 
punish  mankind,  he  suffers  their  numbers  to  in¬ 
crease  so  as  to  answer  this  intention.  But  to  all 
his  hosts,  he  says,  “  Thus  far  shalt  thou  go  and 
no  further.'"  Therefore,  when  the  ocean,  or  fires 
below  its  bed,  or  other  causes  elevate  islands 
above  its  surface,  it  is  he  that  conducts  to  them 
the  population  he  intends  should  occupy  them. 

The  islands  of  Bourbon  and  Mauritius  both 
appear  to  be  of  volcanic  origin  :  amongst  their 
aboriginal  animal  inhabitants  was  a  most  extra¬ 
ordinary  gallinaceous  bird,  called  the  Dodo;^ 
this  bird,  like  the  ostrich  and  cassowary,  had 
only  rudiments  of  wings,  and  of  course  was 
unable  to  fly ;  being  unfit  for  food,  though  of 
the  gallinaceous  order,  and  a  very  ugly  and  dis¬ 
gusting  object,  it  soon  became  extinct  in  those 
islands,  and  the  only  remains  of  it  are  a  leg  and 
foot  at  the  British  Museum,  and  a  skeleton  of 
the  head  in  the  Ashmolean  Museum  at  Oxford. 
It  has  been  contended  that  this  bird,  having 
never  been  discovered  elsewhere,  ivas  peculiar 
to  these  islands,  but  there  are  reasons  for  be¬ 
lieving,  that  it  was  not  the  only  species  of  its 
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goiius;,  for  Latham  has  inchidod  in  it  two  atih^rsi’ 
both  stute<l  to  have  been  fonml  in  African 
Islands.  This  affords  a  strong  presumption  that 
t!ie  head  quarters  of  the  gemis  are  on  the  conti- 
lumt  of  Africa,  and  that  these  three  species  have 
been  conveyed  to  the  islands  they  are  stated  to 
have  inJiabited  by  some  accidental  cause.  By 
the  direction  of  Providence,  a  floating  islamL 
like  that  seen  by  Captain  Smyth,  might  be  the 
means  of  conveying  this  and  their  other  inha¬ 
bitants  to  them. 

I  think,  there/ore,  that  there  is  no  ,  necessity 
to  have  recourse  to  a  new  and  more  recent  crea¬ 
tion,  to  account  for  the  introduction  of  its  pecu¬ 
liar  animals  into  any  given  country. 

The  fact  itself,  that  almost  every  country  has 
its  peculiar  animals,  affords  a  proof  of  design, 
and  of  the  adaptation  of  means  to  an  end, 
demonstrating  the  intervention  and  guidance  of 
an  invisible  Being,  of  iiTesistible  power,  to  whose 
will  all  things  yield  obedience,  and  Avhose  Avis- 
dom  and  goodness  are  conspicuous  in  all  the 
arrangements  he  has  made.  WhercA'^er  we  see  a 
peculiar  class  of  animals  we  usiially  see  peculiar 
circumstances  which  require  their  presence. 
Thus  the  Elephant  and  Rhinoceros,  the  Lion 
and  the  Tiger,  are  found  only  in  warm  climates, 
where  a  rapid  vegetation,  and  infinite  hosts  of 

‘  Didiis  golilurms  mi  rmzca'eniis,  .  '  ^ 
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"(I--.  !](ro(j-,i;h  liic  v  luiif-  niid  thus 

!!j>  kilui  of  :!I1(!  (liiiM.'fU.  sUlich  (jin’UHf: 

\v!i(rf  u  i)(\il1iiy  trtiijv?  nuui  ui,  :iu<l  arf, 
iM-Dcru'iaL  It  i-.  m.tn i)\ci . 

IfitMi  in  v(n<r;itf  Oto-r'  kindiv  1<  f  hiu'  v.’jjinji 
iMiL:!'.:  In  iO('ii>rsjt':it{‘  iishaljitiiin 

thn  -inot'  yiofi,  ^  -jiid  '^jfiTfnir  I'inni  tin;  feuuR-  oriyi- 
uai  i’lihf'i'  Anil  ilic  inijiivnnnn  ot‘  ikc-n 
of  jnulua!  gond  will  was,  lin  ({duid,  tiir  prinnijiai 
object  of  tli(-  l>rjj\  ii;  l!u:  of  \;u'jnH> 

gifts  to  vaiionc^  coi}niri('..  i  iHliAvio;:  with 

one  peculiar  ps'/'fluci ion  auii  -mito  wiih  aiiothn-; 
so  that  oil!  ubuh!  >l<u  Sooloti.u'.  "  }  ih'Ai  ;o. 
need  of  yon  f'  .  ^  ■ 

Hereiri.  is  ihc  Hno!',  v. >tloa5  .unl  noodM-.'-.s 
most  corispirnous.  Had  <  hari-a.^  naiCii  .  ar- 
some  loye  lo  spc-dk.  directeil  1h<  ili'-iriiuaion  of 
aniroalSj  ami  limy  had  boon  abamloinn)  to  litcm  - 
seiA'es  and  io  the  ojri-uumiancrs  in  wliich  thov 
found  thenmohcs  in  ilieirmfoinal  station,  without 
an)?-  snperinlcifomii'  ]»ov. or  to  nnide  ihoun  (he\- 
would  not  •■^o  nn'Uiiai'l)  Inivo  iixed  thornsoivi  s  in 
the  climatos  ;iiu!  regions  for  u  hich  tin  y  were  (o  i- 
dently  intended,  ’rin  ic  nnontiioii-^.  nmior  their 
owni  sole  gindaoi.c  would  have  dr[)endefl.  for 
their  direction,  njuni  ihe  a-om  of  the  xear,  at 
webich  the  dw^n'o  sei/ed  tin  o.  to  t  hnijge  ihoir 
cpjarters  :  m  ilo' jn'iglsi  of  sunnm  r,  tlio  trupiruJ 
animals  might  hawe  taken  a  din  cnoji  further 
removed  from  the  tropics;  ami.  in  winter,  those 
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of  colder  climates  might  have  journeyed  tou  aids 
instead  of  from  them.  Besides,  taking  into  con-^ 
sideration  other  motiyes,  from  casual  circum¬ 
stances,  that  might  have  induced  different 
indi\idual8  belonging  to  the  same  climates  to 
pursue  different  routes,  they  might  be  misled 
by  cupidity,  or  dislike,  or  fear.  On  no  other 
principle,  can  we  explain  the  adaptation  of  their 
organization  to  the  state  and  productions  of  the 
country  in  which  we  find  them— I  speak  of  local 
species — but  that  of  a  Supreme  Power,  who 
formed  and  furnished  the  country,  organized 
them  for  it,  and  guided  them  into  it. 

There  is  another  question  relating  to  local 
animals  which  here  requires  some  notice.  Are 
they  really  distinct  species  ?  Have  not  the  cha¬ 
racters  which  separate  them  from  their  affinities 
been  produced,  in  the  course  of  years,  by  pecu¬ 
liar  circumstances  in  which  they  are  placed,  such 
as  climate,  temperature,  nature  of  the  country, 
food,  and  the  like  ?  Every  person  who  knotvs  aiiy 
thing  of  the  history  of  animals  must  admit,  that 
great  changes  do  take  place  in  them  from  tJie 
long  action  of  these  causes.  For  instance,  some 
varieties  of  the  common  ox  are  polled,  having- 
only  rudiments  of  horns  :  others  have  a  ery  shori. 
and  others  very  long  ones ;  in  some  they  are  not 
fixed  to  the  skull,  but  attached  to  the  skiji,  onh 
moveable  with  it.  The  same  thing,  likewise, 
takes  place  with  sheep:  some  liavc  no  horns 
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oiftcjs  havt;  two,  and  one  brood,  tire  I eelandie, 
is  (lislinufoished  by  having  fonr.  How  thes<; 
varialions  have  been  pro<luoed,  and  by  what 
(  irciiaisfuncos  they  are  ruled,  has  not  Inien  as¬ 
certained,  nor  what  differeneOs,  in  other  res¬ 
pects,  obtain  ))etween  tlie  arnajd  and  iinarincai 
varieties.  Linni^  indeed  observed,  ’with  respect 
to  the  jjolled  sheep,  wbicb  be  denonnnate.s 
English  8]ieep,~bnt  whether  they  are  strictly 
entitled  to  that  name  is  not  clear,  for  in  the 
pillars  of  Trajan  and  Antoninus,  though  there 
are  no  polled  oxen,  there  are  polled  sheep, 
that  their  tails  and  scrotum  reach  to  the  knees; 
but  this  does  not  appear  a  (icrtain  and  invariable 
fact.  A  young  zoologist,  when  bis  attention  is 
first  arrested  by  these  diets,  will  probably  be 
inclined  to  think  that  animals,  exhibiting  such 
striking  difterences,  cannot  belong  to  the  same 
species;  but  in  the  progress  of  his  experience, 
especially  in  what  takes  place  in  almost  all  ahi- 
mals  that  man  has  taken  into  alliance  with  him, 
lie  will  see  reason  to  change  his  sentiments. 

Again,  the  ears  of  some  animals  also  exhibit 
differences  that  might  seem  to  indicate  specific 
distinction.  We  .see  this  both  in  the  horse  and 
the  swine.  In  the  wild  horse  the  ears  lie  back, 
in  the  domesticated  or  cultivated  one  they  are 
erect.  The  horse  was  not  originally  a  native 
of  America ;  but  when  the  Spaniards  and  other 
nations  obtained  a  footing  in  that  country,- they 
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carried  this  animal  with  them,  which  is  now 
become  wild,  and  numerous  herds  of  them  are 
found  in  *the  Llanos,  these  generally,  ^we  are 
told,  are  of  a  chestnut  bay,  and  have  recumbent 
ears.  Those  that  are  found  wild  in  the  Steppes 
of  TartEp-y,  have  the  hair  of  the  mane  and  tail 
very  long  and  thick,  and  their  ears  also  are 
recumbent.  A  writer,  quoted  below,  has  con¬ 
cluded  from  some  observations  of  Xenophon  and 
Varro,  that  the  military  horses  of  the  Greek  and 
Homan  republics  were  much  nearer  those  in  the 
wild  state,  as  just  described,  than  in  a  subse¬ 
quent  period.^  In  all  the  war  horses,  howerer, 
sculptured  in  Trojans  and  Antoninus’  pillars, 
the  ears  are  erect,  as  I  think  also  are  those  of 
the  Elgin  marbles  in  the  British  Museum— at 
least,  none  of  them  appear  to  be  recumbent ;  and 
in  some  figured  in  Hamilton’s  Mgyptiaca,"^  from 
sculptures  at  Medinet  Abou,  in  Egypt,  which 
are  still  more  ancient,  the  ears  of  all  are  erect. 

In  England  we  have  two  breeds  of  swine,  one 
with  large  flapping  or  pendent  ears ;  of  this 
description  are  those  fattened  in  the  distilleries 
in  and  near  London  ;  the  other  with  small,  erect, 
acute  ears,  common  in  the  county  of  Suffolk. 

When  it  is  considered,  that  the  varieties  of 
the  above  animals  with  erect  ears  appear  to 
exhibit  altogether  a  better  character,  if  I  may 

•  >  Roulin.  Anim.  Dornest.  Ann.  Des.  Sc.  Nut.  xvi.  '2b. 
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so  speak,  thnn  their  less  spirited  hrethrcB,  wltosc 
ears  are  peiide.Til  or  laid  ba(,;k,  and  that  this 
cireimjBtafjce  seems  to  indicate  some  approaeh 
to  civili/attior)  in  them:  it  may,  proltably,  he 
deomied  to  result  from  some  deveiopemorit  of  the 
brain  pu'oduced  by  (a! u cation,  and  prtjsent  some- 
analogy  to  tbt;  effects  of  the  latter  in  the  human 
species. 

There  i.s  a  certain  protuberaiiee  growing  oh 
the  back,  between  tlie  shoulders,  and  corisistihg 
chiefly  of  fat,  w'hich  distinguishes  the  Indian 
oxen,  both  the  larger  and  smaller  varieties,  from 
our  own,  whicli  is  known  sometimes  to  attain  to 
th.e  enormous  weight  of  fifty  tire  ox  of 

Surat  is  stated  to  Imve  two  of  these  'boss<?s,  of 
humps.  Now,  Bui’C-klnirdt  has  of'senajd,  wilh 
respect  to  the  camel,  that — While  the  hump 
continues  fidl,  the  animal  will  endure  considei-- 
ahie  fatigue  on  a  very  short  allowance,  feeding, 
as  the  Arabs  say,  on  the  I'at  of  its  own  hninp. 
After  a  long  journey  the  hump  almost  entirely 
subsides,  and  it  is  not  till  after  three  or  four 
months’  repose,  and  a  cmrsiderable  time  after 
the  rest  of  the  carcass  has  acquired  flesh,  that  it 
resumes  its  uatnral  size  of  one  fourth  of  the 
whole  body.”  This  conjecture  of  the  Arab.s 
may,  very  probably,  be  well  founded,,  for  it  is 
knonm  that  animals  which  become  torpid  in  the 
winter,  are  very  fat  and  have  several  cauls, 
abounding  in  that  substance ;  but  when  they 
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ariiiiKii  from  the  (‘ffects  of  cold,  i)ut  more  |>ar- 
ti<‘nlar!y  the  hertefit  of  him  whom  he  had  im- 
ihroiird  at  <he  head  of  his  crcalion,  by  thus 
piaciou  ai  Jiis  disposal  a  mateiial  so  iriestimtible, 
foj-  iii<  use  and  comfort,  as  wool.  It  has  been 
o]*scfvcd  that  all  file  Mold  sheep  are  clothed  with 
long  hair;  but  the  Guinea  sheep, ^  which  is 
found  in  the  tropical  countries,  both  of  Africa 
and  India,  is  tlie  most  truly  hairy  of  any,  evi¬ 
dently  a  provision  of  the  Author  of  nature,  suited 
to  the  climate  in  which  they  are  found.  The 
fine  fleeces  of  the  cultivated  breeds  appear  to 
have  been  engrafted,  as  it  were,  on  the  long  hair 
of  the  wild  ones,  which,  doubtless,  have  been 
very  much  improA^ed  by  the  attention  paid  by 
man  to  bis  flocks.  The  influence  of  climate, 
the  quality  of  pasturage,  a  due  supply  of  whole¬ 
some  food  in  winter ;  and  washing-  and  shearing 
when  summer  approaches,  have  all,  certainly, 
contributed  to  the  improvement  of  this  staple  of 
onr  commerce.  But  it  was  God  A^dio  endowed 
these  animals  with  those  facilities,  if  1  may  so 
speak,  of  which  man  availing  himself,  might 
produce  by  culture  the  valuable  article,  in  its 
highest  perfection,  of  which  I  am  here  speaking. 
What  a  difference  betvreen  the  hair  of  the 
Guinea  sheep,  and  the  beautiful  fleece  of  the 
Merino,  which  even  seems  to  be  exceeded,  in 

•  Ovis  aries  africana.- — L.  ■  .  >  , 
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fineness  and  softness,  by  the  straight  wool  of  the 
Parnassian  breed. 

No  animal,  if  indeed  all  belong  to  one  original 
species,  varies  more  than  one  that  is  most  domes¬ 
ticated  of  any,  the  dog :  some,  as  the  water-dog,’ 
being  covered  with  curled  hair  almost  as  tliick 
as  the  fleece  of  a  sheep,  while  others,  the  Turk- 
ish-dog,®  are  absolutely  naked  ;  others  again,  the 
grey -hound,®  being  very  slender,  ivith  long 
slender  muzzle  and  legs,  remarkable  for  their 
velocity  and  the  quickness  of  th^ir  sight ;  others 
lastly,  the  hound,*  more  robust  in  form,  less 
swjft  in  motion,  with  a  short  obtuse  muzzle, 
depending  chiefly  upon  their  scent  in  pur¬ 
suit  of  their  prey.  Whoever  studies  all  these 
supposed  varieties,  and  the  diversified  functions 
which  they  exercise  in  our  service,  as  our  faith¬ 
ful  and  attached  companions,  the  vatchful 
guardians  and  defenders  of  our  property,  the 
purveyors  of  our  table,  and  the  ministers  of  our 
pleasures,  must  acknowledge  the  wisdom,  good¬ 
ness,  and  power  of  the  Creator  in  the  pj  oduction 
of  so  versatile  a  race,  applicable,  in  so  many 
ways,  to  such  a  variety  of  purposes,  many  of 
them  of  the  first  importance.  Without  them 
some  nations  would  have  no  means  of  con¬ 
veyance  from  place  to  place  and  others  would 

1  Canis  familiaris  aquations.  -  ('nnis  familna-is 

*  Canis  familiaris  grains.  *  Canis  franilinris 
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scarcely  be  able  to  supply  tbeiuselves  with  a 
snfficicncy  of  food.* 

Amongst  tlie  birds  tliere  is  omi  tribe  peculiarly 
domesticated,  which  likewise  is  subject  to  nu¬ 
merous  variations  (it  will  be  readily  seen  that  I 
allude  to  our  common  poultry),  but  the  ditfe- 
rences  that  obtain  in  tlieni  are  chiefly  confined 
to  their  plumage  ;  some  are  crowned  wdth  a  tuft  of 
feathers ;  others,  as  the  Friesland-hen,  have  the 
feathers  on  their  body  recurved  ;  another  breed, 
as  the  rumplets,  have  no  tail ;  the  generality 
have  their  legs  naked,  but  the  bantams  have 
them  covered  with  featliers;  and,  to  name  no 
more,  the  silk-hens,  instead  of  feathers,  are 
clothed  witli  a  kind  of  silken  hair. 

We  caimot  state  tlie  ohject  of  all  these  diffe¬ 
rences,  but  probably  it  is  connected  with  the 
climate  and  other  circumstances  of  the  country 
in  which  they  were  produced.  India  and  its 
islands  appears  to  be  the  metropolis  of  this 
valuable  species  of  fowl,  and  the  jungle  fowl  is 
supposed  to  be  the  original  breed  ;  but  this  is  one 
of  those  animals  wdiich  will  live  and  thrive  in 
every  climate  except  the  Polar ;  and  when  we 
consider  the  benefits  we  derive  from  them,  we 
shall  be  disposed  with  gratefid  hearts  to  adore 
and  glorify  our  Almighty  benefactor,  who  fitted 
them,  as  well  as  so  many  other  useful  animals, 

*  Btany  of  the  North  Ameriran  Indians,  Esquiintnix.  &c. 
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to  become,  like  ourseWm,  denizens  of  the  whole 
earth.  It  is  a  remarkable  circumstance,  and 
worthy  of  particular  attention,  that  the  animals 
most  subject  to  variation,  are  chiefly  those  which 
man  has  taken  into  alliance  with  him  from  their 
adaptation  to  his  purposes.  Now  this  tendency  to 
vary  multiplies  their  uses,  or,  at  least,  contributes 
to  fit  them  for  following  him  into  different  cli¬ 
mates,  enabling  them  to  accommodate  themselves 
gradually  to  any  chage  of  circumstances  to 
which  they  may  therein  be  exposed,  mthout 
diminishing  their  utility. 

4-mongst  the  other  races,  especially  tne  feline, 
this  appears  not  to  take  place,  at  least  only  with 
respect  to  colour.  The  cat,  though  every  where 
domesticated,  exhibits  no  other  differences  than 
what  obtain  in  the  colour  of  her  fur.  If  we 
recollect  that  this  favourite  quadruped  is  prin¬ 
cipally  employed  to  destroy  those  minor  animals 
that  are  noxious  in  and  about  our  houses,  to 
which  indeed  her  instinct  impels  her,  and  that 
she  is  solely  led  by  that  instinct,  and  adds  nothing 
to  it  from  instruction,  her  sole  savage  object 
being,  like  that  of  her  congeners,  to  seize  and 
devour  her  prey;  that  she  never  assists  man, 
like  the  dog,  as  the  companion  of  his  sports 
in  various  ways,  but  exercises  her  single  func¬ 
tion  always  in  the  same  way,  and  under  the  same 
influence :  if  we  further  recollect  that  these  are 
the  general  habits  of  the  genus  to  which  she 
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1)eloiigs,  which  appear  sal)jeet  to  very  trivial  mcr- 
dificat, ions  from  altered  circumstances,  and  that 
almost  all  animals  that  do  not  follow  in  the  train 
of  man  are.  equally  constant,  we  may  lienee  infer 
that  the  Creator  has  not  gifted  them  with  the 
cajia hiiity  of  improvement,  and  the  developement 
of  latent  qualities  not  apparent  in  their  wild 
state. 

There  is  one  circumstance,  however,  in  which 
predaceous  or  carnivorous  animals,  when  domes¬ 
ticated,  shew  some  aberration  from  their  instinct, 
they  do  not  refuse  farinaceous  food.  The  cat 
and  the  dog  wdll  both  eat  bread  with  great  eager¬ 
ness  and  thrive  upon  it. 

It  has  been  questioned  by  some  whether  the 
present  races  of  animals  have  not  all,  in  the 
lapse  of  ages,  undergone  some  alterations  from 
the  primitive  types.  The  only  way  by  which 
this  can  be  at  all  ascertained  is  by  consulting 
the  oldest  descriptions  of  them,  and  the  oldest 
sculptures;  and  these,  I  thiiik,  will  piove  that 
no  such  alteration  has  taken  place. 

In  considering  the  general  distribution  of 
animals  we  may  further  remark  that  some  are 
stationary,  while  others,  at  certain  periods,  mi¬ 
grate  or  shift  their  quarters  from  one  climate  or 
region  to  another. 

In  considering  the  former,  I  shall  not  here 
enlarge  on  the  stations  of  the  different  tribes 
further  than  as  they  are  connected  with  the  great 


DISTRIBUTIOK  Of  ANIMALS. 


object,  which  it  is  my  duty  to  illustrate.  With 
respect  to  many  it  may  be  observed,  that  though 
perhaps  widely  dispersed,  yet  they  have  their 
metropolis."  Thus  the  gigantic  whales,  though 
they  are  sometimes  found  in  low  latitudes, 
not,  however,  within  the  tropics,  yet  their  grand 
rendezvous  is  in  the  arctic  and  antarctic  seas ; 
furnishing  a  strong  proof  that  in  these  they  find 
tlie  greatest  supply  of  their  appropriate  food. 
The  giant  terrestrial  Mammalia,  on  the  contrary, 
confine  themselves  to  intratropical  regions,  where 
the  luxuriance  of  vegetation  best  corresponds  with 
th§ir  enormous  consumption  of  food.  Amongst 
the  birds  the  Vulture,  though  one  species,  the 
Lammer-Geyer,®  comes  as  far  north  as  the  Swiss 
Alps,  generally  most  abounds  in  hot  climates, 
and  is  often  of  essential  service  in  preventing  the 
infection,  likely  to  be  produced  by  putrid  ani¬ 
mals  ;  to  these  birds  our  Saviour’s  words,  doubt¬ 
less,  allude,  “  Wheresoever  the  carcass  is,  there  will 
the  eagles  be  gathered  together the  species  he 
had  in  his  eye,  was  probably  the  Egyptian  Vvd- 
ture,'’the  services  of  which  in  Egypt  are  strikingly 
described  by  Hasselquist.  After  noticing  its  dis¬ 
gusting  appearance,  he  saj^s:  “NotMdthstanding 
this,  the  inhabitants  of  Egypt  cannot  be  enough 
thankful  to  Providence  for  this  bird.  All  the 
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places  round  Cairo  arc  filled  with  the  dead  bodies 
of  asses  and  camels;  and  thousands  of  these 
birds  liy  about  and  devour  the  carcasses,  before 
they  putrify,  :iiid  till  the  air  with  noxious  exha¬ 
lations.”  Belon  observes,  wlu<,‘h  proves  their 
prevalence  there,  that  in  Palestine  they  devour 
an  infinite  number  of  mice,  which  Mould  other¬ 
wise  be  a  great  pest.  The  cognate  tribe,  the 
eagles,  thougii  they  are  widely  dispersed,  have 
their  metropolis  in  more  northern  climates,  and 
are  distinguished  also  from  the  vultures,  by 
making  living,  animals  chiefly  their  prey:  for 
this  they  are  gifted  with  a  wondertui  acuteness 
of  sight,  and  indomitable  strength  of  wing,  and 
of  legs  and  talons,  fitting  them  for  astonishing 
velocity  of  flight,  and  for  resistless  force,  when 
they  attack  and  bear  off  their  prey.  As  they 
have  no  scent,  their  eyes  are  of  infinite  use,  and 
enable  them  to  discern  a  small  bird  at  an  almost 
incredible  distance  :  and  often  to  get  a  clearer 
view  and  more  extensive  horizon,  when  they 
leave  their  mountain  aeries,  fliey  ascend  to  a 
great  height,  M.  Ramond,  when  he  had  ascended 
the  highest  peak  of  the  Pyrenees,  saw  an 
eagle  soaring  above  him,  flying  directly  in  the 
teeth  of  a  violent  south-wester,  with  incon¬ 
ceivable  velocity. 

Another  genus  of  a  tropical  type,  hut  not  con¬ 
fined  to  the  tropics,  forming  a  striking  contrast 
with  the  gigantic  forms  last  adverted  to,  consists 
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of  the  numerous  species  of  the  brilliant  and  dimi- 
nutiye  Humming  birds,  which  like  the  butter¬ 
flies,  whose  analogues  they  are,  suck  the  nectar 
of  the  flowers.  This,  strictly,  American  genus  is 
in  great  force,  also  without  the  tropics,  for  they 
abound  in  Mexico,  and  go  northward  as  far  as 
Canada,  and  southward  as  far  as  Patagonia. 
There  is  no  northern  metropolis  for  any  ana¬ 
logous  form,  to  these  living  gems,  which  form 
the  ornament  and  life  of  the  new  world.  But 
the  old  shares  with  the  new,  in  another  beautiful 
type  in  the  winged  creation,  I  mean  the  Psitta- 
ce^us  or  Parrot  tribes,  which  chiefly  support 
themselves  upon  fruits,  and  abound  in  all  tro¬ 
pical  countries,  these  the  Creator  has  not  only 
invested  with  the  gayest  colours  and  plumage, 
but  gifted  also  with  the  power  of  speech,  at  least 
of  imitating  the  speech  of  man,  when  brought 
into  contact  with  him.  Their  principal  residence 
is  within  the  tropics,  but  not  confined  to  them,  as 
many  are  found  in  New-Holland.  The  Aras’ 
are  confined  to  the  new  world,  and  one  of  its 
greatest  ornaments;  their  plumage  being  tlie 
most  brilliant  of  any  of  the  Psittaceans. 

An  analogous  tribe  of  mammiferous  animals 
inhabits  the  same  station,  and  feeds  on  the  same 
food  with  the  parrots,  these  are  what  Zoologists 
call  the  Quadrumanes,  or  Four-handed  beasts. 
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iVorn  tlieir  often  using  their  hirnl  as  veil  as  their 
fore  feet  as  liands,  and  many  of  them  even  their 
tail.  This  tribe  inchules  the  Monkeys,  Apes, 
;ind  Baboons,  and  thongli  these'  do  not  imitate 
man,  ])y  catching  his  phrases,  like  tlie  birds  last 
named,  yet  they  mimic  all  Ids  aciimis.  1  have 
often  thowght,  when  I  have  examined  figures  of 
tliis  tribe,  that  their  features  are  typical  of  the 
difterent  kinds  of  face  observable  in  the  human 
species ;  as  far  as  relates  to  body  they  approach 
us,  but  in  the  spiritual  part  of  our  nature,  ele¬ 
vated  by  high  expectations,  and  by  knowdedge 
not  confined  to  this  globe  on  Avhlch  we  tread, 
but  traversing  the  heavens,  and  penetrating  in 
thought  to  the  throne  of  Him  who  sitteth  upon 
them,  w^e  infinitely  exceed  them. 

Those  animals  that  are  of  a  predaceous  or  car¬ 
nivorous  character,  are  more  w'idely  dispersed, 
than  many  of  the  herbivorous  ones,  in  fact  they 
are  co-extensive  with  their  food,  I  do  not  mean 
specifically,  but  generically.  Though  the  Lion 
and  the  Tiger,  and  the  larger  ftdine  animals  are 
gejierally  troj)ical,  yet  the  Cat  is  naturalized 
every  where.  Though  the  Hyaena  and  the  Jackal 
shrink  from  the  temperature  of  the  greater  part 
of  Europe,  yet  Wolves  and  Foxes,  as  well  as  the 
great  majority  of  the  canine  race,  are  found  in^- 
digenous,  or  have  heen  formerly  indigenous,  in 
almost  every  part  of  it.  . 
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Many  more  instances  might  be  adduced  prov¬ 
ing  that  animals  have  been  placed  originally  in 
certain  stations,  adapted  to  the  habits  resulting 
from  their  organization  and  general  structure, 
from  which  some  of  them  have  sent  forth  their 
colonies  ftl?  and  wide,  while  others,  owing  to 
peculiarities  in  these  respects,  requiring  a  given 
temperature  and  kind  of  food,  or  to  local  obsta¬ 
cles  stopping  their  further  progress,  have  not 
wandered  beyond  certain  limits. 

Having,  in  tlie  preceding  pages,  endeavoured 
to  account  for  the  dispersion  and  present  stations 
of  the  various  members  of  the  animal  kingdom 
at  large,  not  to  leave  the  subject  incomplete,  I 
must  next  make  a  few  observations  relative  to 
that  of  the  human  race. 

It  has  been  a  favourite  theory  of  some  modern 
physiologists  that  God  “  hath  not  made  of  qne 
blood  all  nations  of  men  for  to  dtvell  on  all  the 
face  of  the  earthf  but  that  there  are  different 
species  of  men  as  well  as  of  animals :  others, 
who  do  not  go  quite  so  far,  suspect — that  at  the 
last  great  deluge,  besides  Noah  and  his  family 
who  were  saved  in  the  ark,  some  others  escaped 
from  that  sad  catastrophe  by  taking  refuge  on 
some  of  the  highest  mountain  ridges  of  Asia  and 
Africa,  and  seem  to  insinuate  that  from  these 
arose  the  three  principal  races,  the  Caucasian, 
the  Mongol^  and  the  Negro,  that  now  hold  pos- 
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sesBion  of  our  globe/  I  shall  say  something  in 
controversion  of  each  of  these  theories,  beginning 
with  the  last. 

This  indeed  furnishes  a  clue  for  its  own  refu¬ 
tation,  since  it  admits  three  principal  stems,  which 
is  in  accordance  with  the  Mosaic  account,  that 
from  the  families  of  the  three  sons  of  Noah,  the 
nations  were  divided  in  the  earth  after  the  flood. 
The  author  of  the  above  theory  seoms  disposed 
to  admit  the  truth  of  the  Mosaic  account,  but 
insinuates  that  it  may  have  been  only  intended 
to  instruct  the  Israelites  in  the  history  of  the  race 
to  which  they  belonged,  while  that  of  other  races 
may  have  been  passed  over  in  silence.  It  is  too 
much  the  fashion,  in  this  sceptical  age,  to  evade 
the  facts  that  are  most  clearly  revealed  in  scrip¬ 
ture,  by  saying  the  language  must  not  be  taken 
strictly  nor  interpreted  literally,  even  when  it  is 
concerning  events  in  wdiich  there  is  no  room  for 
metaphor.  One  would  think  that  the  terms  in 
which  God  foretold  the  deluge  w’^ere  of  this  de¬ 
scription.  “  And  behold  J,  even  J,  do  bring  a 
flood  of  waters  upon  the  earth,  to  destroy  all  flesh 
wherein  is  the  breath  of  life  from  tinder  heaven  ; 
and  every  thing  that  is  in  the  earth  slmll  die.” 
And  again — “  And  the  waters  prevailed  exeeed- 
ingly  upon  the  earth,  and  all  the  high  hills  4Aa< 
wet'6  under  the  whole  heaven  were  covered :  fifteen, 
J  Outlines  of  Hist.  Cab.  Cycl.  ix.  4, 
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cubits  upwards  did  the  waters  prevail,  and  the 
mountains  were  covered."  It  is  also  stated  that 
every  living  substance,  both  man  and  cattle,  &c., 
was  destroyed  from  the  earth,  and  that  Noah  only 
remained  alive,  and  they  that  were  with  him  in  the 
ark.  Can  language  be  more  definite  and  ex¬ 
press  ? 

What  can  be  more  absurd  than  that  an  ark 
should  be  necessary  for  the  saving  of  Noah  and 
his  family,  and  a  world  of  animals,  to  be  stored 
with  a  vast  supply  of  provision,  when  they  might 
have  escaped  according  to  this*  hypothesis  by 
taking  refuge  on  the  summit  of  some  lofty  moun¬ 
tain  to  which  Divine  Wisdom  might  have  directed 
them? 

There  is  no  occasion  whatever  for  such  an 
Hypothesis  to  account  for  the  dispersion  of  man¬ 
kind  and  their  breaking  into  nations.  Two  chap¬ 
ters  in  the  book  of  Genesis^  set  the  whole  matter 
in  a  clear  light,  both  as  to  the  first  cause  of  their 
separation,  and  the  various  tribes  into  which  they 
separated,  in  which  we  can  trace  the  names  of 
many  nations  still  in  existence.  From  Babel 
each  in  due  time  took  the  course,  in  that  direc¬ 
tion,  however  led  by  circumstances,  that  Provi¬ 
dence  had  decreed.  Emope  becaniv?  at  last  the 
head  quarters  of  the  descendants  of  Japhet, 
Asia  of  those  of  Shem,  and  Africa  of  those  of 
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Hnoi ;  the  SJieiiiites  in  the  lapse  of  ages,  pass¬ 
ing  over  to  America,  were  the  progenitors  of  the 
rc<l  or  co|)|)er  race  of  that  continent.  Nor  were 
tliere  any  insiirmouritahl(;  obstacles  in  the  way 
to  j>revent  the  peopling  of  the  globe  from  one 
r-ommon  stock.  Supposing  Babel  ov  Babylon 
to  have  been,  so  to  speak,  the  centre  of  irradia¬ 
tion — liow  easy  was  the  transit  for  Ham's  de- 
scoiidants  into  Africa  by  the  Isthmus  of  Suez ; 
into  Europe,  the  path  was  still  more  open  for  those 
of  Japhet;  and  as  the  stream  of  population 
spread  to  the  East,  the  passage  to  America  was 
not  difficult  to  those  who  had  arrived  at  Behrings 
Straits.  But  in  all  these  countries  mixtures  with 
the  aborigines  have  probably  taken  place,  either 
from  the  irruption  and  colonizations  of  great 
conquerors,  the  spread  of  commerce  and  similar 
causes,  which  naturally  tend  to  produce  varia¬ 
tions  in  races  from  the  primitive  type.  Hence 
Avriters  on  this  subject  now  reckon  six  races  dis¬ 
tinguished  by  their  colour,  viz.  a  white  race;  a 
taAvny  race  ;  a  red  race  ;  a  deep  brown  race ;  a 
brown -black  race ;  and  a  black  race. 

This  leads  me  to  the  other  theory  alluded  to 
above,  that  there  are  different  species  of  men  as 
well  as  of  other  animals.  The  principal  foun¬ 
dation  upon  which  those  naturalists  have  built 
their  theory,  that  have  adopted  the  opinion, 
that  there  are  several  distinct  species  of  men 
originally  created,  is  not  only  their  colour,  but 
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likewise  certain  parts  of  their  structure,  which 
are  found  to  vary  in  different  races,  such  as 
the  shape  of  the  head ;  the  prominence,  more 
or  less,  of  the  jaws,  producing  different  facial 
angles;  the  comparative  length  of  some  of 
the  bones,  and  shape  of  the  feet;  the  degra¬ 
dation  of  intellect ;  the  peculiar  acuteness  of  the 
senses ;  the  tenacity  of  the  memory ;  and,  to 
name  no  more,  the  appropriation  of  a  peculiar 
Species  of  parasitic  animal  to  a  peculiar  race.^ 

Various  are  the  circumstances,  which,  in  the 
progress  of  generations,  tend  to  .produce  differ¬ 
ences  between  the  different  races  which  are  now 
found  inhabiting  our  globe,  without  having 
recourse  to  a  theory  that  boldly  contradicts  or 
nullifies  the  word  of  God ;  since  the  Scripture 
expressly  declares,  that  God  “  hath  made  of  one 
blood  all  nations  of  men,  for  to  dwell  on  all  the 
face  of  the  earth,  and  hath  determined  the  times 
before  appointed,  and  the  hounds  of  their  habi¬ 
tation.'"  Climate,  the  elevation  of  country,  its 
soil,  waters,  woods,  and  other  peculiarities;  the 
food,  clothing,  customs,  habits,  way  of  life,  and 
state  of  civilization,  often,  of  its  inhabitants,  pro¬ 
duce  effects  upon  the  latter  that  are  important 
and  durable,  and  contribute  to  impress  a  pecu¬ 
liar  character  upon  tlie  different  rac('s  of  men 

1  See  N.  Diet.  D’Hist.  Nat.  xv.  1.50,  .Article  Hommr.  Wlntt'.s 
’Regular  Gradation  in  Man,  Arc.  S.  2. 
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as  well  as  aniiaals,  that  inhabit  onr  glol>€,  and 
will  account  for  many  disti  net  ions,  wdiich  indi- 
<;atc  that  such  an  imlividua]  belongs  to  such  a 
peopbc  But  these  circumstances  will  not  explain 
and  satistaclorijy  account  for  all  the  pe.cniiar 
characters  that  distinguisli  nations  from  each 
Other,  without  liaving  reconrse.  to  tlie  will  of 
a  governing  and  all-directing  Power,  influ¬ 
encing  circumstances  tliat  happen  in  the  com¬ 
mon  course,  and,  according  to  the  established 
laws  of  nature,  to  answer  the  purjmses  of  his 
Providence.  When  he  confounded  the  speeclr 
and  laugiiage  of  the  descendants  of  Noah,  con¬ 
gregated  at  Babel,  he  first  made  a  division  of 
mankind  into  nations ;  “  Ami  from  thence  did 
Jehovah  scatter  them  ahrood  upon  the  face  of  all 
the  earth  J  The  same  Divine  Power  that  efiected 
this  distinction,  which  may  be  called  the  origin 
of  nationality,  also  decreed  that  nations  should 
be  further  separated  by  diflerences  of  fonn  and 
colour,  as  well  as  speech,  which  differences  ori¬ 
ginated  not  in  any  change  operated  miraculously, 
but  produced  by  secmid  caiises,  under  the  direc¬ 
tion  of  the  First.  When  we  are  told  expressly 
that  The  hairs  of  our  head  are  all  rmmberedf 
and  that  in  God’s  “  Took  all  our  members  ai'e 
writ  ten  f  we  learn,  wFat  in  common  parlance  we 
acknowledge,  that  it  is  according  to  God's  will 
that  we  are  made  so  and  so.  That  persons,  who, 
in  some  one  or  other  of  their  parts  and  organs. 
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exhibit  an  approximation  to  races  diiFerent  from 
that  to  which  they  belong,  as  thick  lips,  a  pro¬ 
minent  facial  angle,  a  difference  in  the  relative 
proportion  of  certain  bones  to  each  other,  the 
curling  of  tlie  hair,  and  the  like,  occur  in  all 
places,  must  be  obvious  to  every  one  who  uses 
his  eyes  and  intellect.  It  is  evident  that  all 
these  variations  are  produced  by  circumstances 
that  we  cannot  fully  appreciate.  Even  in  ani¬ 
mals,  there  is  as  much  difference  in  general 
characters  between  the  Arabian  steed  of  high 
blood,  fine  form,  indomitable  spirit,  and  winged 
spe^,  and  the  brewer's  dray-horse,  of  a  strikingly 
opposite  character,  as  there  is  between  the  Euro¬ 
pean  high-bred  gentleman  and  the  African  negro. 
The  long-legged  swine  of  France,  though  exhi¬ 
biting  such  a  marked  difference  in  the  relatiA^e 
length  of  some  of  their  bones,  are  still  the  same 
species  with  the  short-legged  swine  of  England. 
The  same  argument  is  strengthened  by  the  infi¬ 
nite  verities  of  the  dog,  the  erect  ears  of  the  tame, 
and  recumbent  ones  of  the  wild  horse  It  is 
evident,  therefore,  from  fact  and  from  what  ordi¬ 
narily  happens,  that  there  are  powers  at  work  at 
and  after  conception,  and  while  the  foetus  is  in  the 
womb,  that  can  produce  variations  in  the  same 
people,  approaching  to  those  that  distinguish  tiie 
Negro,  the  red  man,  or  the  brown  man :  Avhicli, 


See  above,  p.  60. 
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indeed,  can  produce  forms  mucli  more  singular 
and  extraordinary ;  for  instance,  tlie  monsters  that 
sometimes  make  their  appearance  in  the  world, 
as  the  Sitimese  youths,  children  rvith  two  heads, 
&c.  The  mysterious  influence  that  the  excited 
imagination,  or  passions,  or  appetites  of  the  mo^ 
ther,  have  over  the  foetus  in  her  womb,  is  well 
knomi,  and  produces  very  extraordinary  conse¬ 
quences,  and  malfonnations,  and  monstrosities. 
When  we  consider  that  all  these  facilities,  if  I 
may  so  speak— these  tendencies  to  produce 
variations  in  |he  fcetus,  are  at  the  disposal  of 
Him,  who  upliolds  all  things  by  the  Avord  of  his 
poAver,  and  turns  them  to  the  fulfilment  of  his 
OAAm  purposes, ^ — Ave  may  imagine  tliat  thus  neAv 
types  may  he  produced, Avhich  maybe  continue<l 
in  the  ordinary  Avay  of  generation ;  according  to 
that  obseiwation  of  Humboldt,  that  “  The  exchn 
sion  of  all  foreign  mixtures  coutributes  to  per¬ 
petuate  varieties,  or  aberratious  from  the  common 
standard.  ’^  That  AAliat  at  first  AAmre  family 
characters,  accompany  the  race  Avhen  grown  into 
a  nation,  is  evident  from  the  case  of  theJcAAAS, 
Avho,  Avherever  dispersed,  exhibit  certain  common 
cliaracters  by  AAhich  they  are  every  'where 
knoAvn ;  and,  witb  respect  to  complexion,  they 
ore  said  to  vary  according  to  the  climates  in 
Avhich  they  reside.  A  singular  excej)tion  to  this 
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is  furnished  by  the  black  Jews  of  Malabar,  men¬ 
tioned  by  Dr.  Buchanan.  At  Cochin,  he  says, 
there  are  two  classes  of  Jews,  the  white  and  the 
black  Jews.  The  latter  are  supposed  to  have 
arrived  in  India  soon  after  the  Babylonian  cap¬ 
tivity  ;  at  least,  they  have  that  tradition  amongst 
them,  which  seems  confirmed  by  the  fact  that 
they  have  copies  only  of  those  books  of  the  Old 
Testament  which  were  written  previously  to  the 
captivity.  The  white  Jews  emigrated  from 
Europe  to  India  in  later  ages.  Now  here  is  a 
singular  fact,  that  in  the  lapse  of  so  many  ages 
a  white  or  tawny  race  has  become  black.  Mr. 
White  endeavours  to  account  for  such  an  aber¬ 
ration  from  his  principle,  that  colour  does  not 
result  from  climate,  by  an  observation  not  alto¬ 
gether  founded  in  fact — namely,  that  the  Jews 
have  gained  proselytes  in  every  country  in  whicii 
they  have  resided,  and,  being  at  liberty  to  marry 
those  proselytes,  this  would  produce  mixed 
breeds.  But  though  the  Jews,  in  our  Savioiir’s 
time,  would  compass  sea  and  land  to  gain  one 
proselyte,  this  has  not  been  their  character  since 
the  destruction  of  Jerusalem,  and  we  never  hear 
now  of  their  making  proselytes.  Iiideed,  these 
black  Jews  of  Cochin  seem  to  ha  ve  been  settled 
there  long  before  any  white  ones  came  to  that 
place. 

With  regard  to  the  degradation  of  the  intellect, 
and  the  peculiar  acuteness  of  the  se  nse  s  en 
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memory  of  ocrtain  races ;  these:  furnish  no  proof 
whatever  of  specific  distinctions,  or  that  they 
coiih.l  not  he  descended  from  the  common  nii- 
cestor  of  oin*  species. 

Humboldt  lias  an  impoJtant  observation  which 
will  explain  how  this  might  lia}>pen  without 
having  recourse  to  such  a  supposition.  Speak¬ 
ing  of  the  barbarism  of  certain  tribes  of  Ame¬ 
ricans  and  Asiatics,  be  observes: — “  The  bar¬ 
barism  that  prevails  througliout  these  different 
regions  is,  perhaps,  less  ounng  to  a  primitive 
absence  of  all  ,.kind  of  civilization,  than  to  the 
effects  of  a  long  degradation.  The  greater  part 
of  the  hordes,  which  we  (iesignate  under  the 
name  of  savages,  descend,  probably,  from  nations 
more  advanced  in  cultivation. And  in  another 
place: — “  If  it  be  trae  that  savages  are  for  the 
most  part  degraded  races,  remnants  escaped 
from  a  common  shipwreck,  as  their  languages, 
their  cosmogonic  fables,  a  crowd  of  other  indi¬ 
cations  seem  to  prove.'’ 

Now,  what  is  it  that  degrades  man  ,  and  causes 
him  to  make  an  approach  towards  the  Imite? 
Setting  up  sense  above  reason  and  intellect; 
sight  above  faith;  this  ’world  above  the  next. 
Experience  teaches  us,  that  those  laculties  of 
our  nature  that  are  most  cultivated,  become  most 
acute  ;  if  intellectual  pursuits  are  neglected,  the 


^  .Personal  Traveh.  E,  T.  iii.  208. 
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intellect  itself  becomes  weakened ;  in  proportion 
as  the  senses  are  exercised,  they  are  strength¬ 
ened  ;  in  proportion  as  the  pleasures  they  afford 
us  stand  high  or  low  in  our  estimation,  M^e 
graduate  towards  the  brute,  which  knows  no 
pleasures  but  those  of  sense,  or  towards  the 
angel  who  knows  no  pleasures  but  what  are 
spiritual.  There  is  a  governing  principle  in 
man,^  originally  enthroned  in  him  by  his  Creator, 
and  to  whose  sway  the  senses  were  originally  in 
complete  subjection.  But  when  man  fell,  a 
struggle  was  generated,  the  lower  or  sensual  part 
of  his  nature  striving  to  gain  the  rule  over  him, 
and  to  dethrone  the  higher  or  intellectual.  This 
is  the  “  law  in  our  members  warring  against  the 
law  of  our  mindf  mentioned  by  the  Apostle. 
Now,  we  know  that  the  same  individual,  at 
different  periods  of  life,  may  be  directed  in  his 
actions  first  by  one  and  then  by  the  other  of 
these  laws ;  he  may  begin  in  sense,  and  end  in 
spirit,  or  vice  versa.  If  the  former  takes  place 
in  him,  his  nature  and  character  are  elevated, 
and  he  is  become  more  intellectual ;  if  the  latter, 
they  are  degraded,  and  he  is  become  more 
sensual  and  nearer  to  a  brute,  and  yet  in  both 
cases  he  remains  the  same  man  as  before ;  Ins 
species  is  not  altered.  Apply  this  to  nations, 
will  it  follow,  because  one  is  now  generally  gilb  d 
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with  a  greater  degree  of  intellect,  and  another 
remarkable  for  more  acute  smsation,  that,  there¬ 
fore,  tltey  cannot  be  derirLd  from  a  common 
origin?  Nations  are  often  led  l>y  custom  as  well 
as  individuals;  they,  therefore,  usually  walk  in 
the  path  that  their  ancestors  have  trod  before 
them,  and,  from  circumstances  connected  with 
this,  it  happens  that  some  apply  their  tacidties 
to  higher  pursuits  than  others.  Those  that 
chiefly  cultivate  the  intellect  improve  it  by  that 
very  act ;  while  those  who  are  principally  en¬ 
gaged  in  pursuits  that  require  the  constant  and 
skilful  use  of  the  organs  of  sensation  acquire  a. 
degree  of  expertness  in  that  use  not  to  be  met 
with  in  the  others ;  but  the  intellect  being  em¬ 
ployed  only  upon  low  objects,  becomes  habitually 
degraded,  and  loses  all  taste  for  things  that  are 
not  visible  and  tangil)le.  Though  in  an  indi¬ 
vidual,  or  in  a  long  succession  of  individuals,  this 
might  not  produce  a  perceptible  contraction  ami 
noii-developement  of  the  organ  of  the  intellect,  or 
in  the  chamber  that  cojitains  it ;  yet,  in  tlie  lapse 
of  ages  and  generations,  this  effect  would  gradii- 
all)'  be  prodnced,  for  if  an  organ  is  not  used  for 
a  loug  course  of  years,  it  becomes  contracted, 
and  from  lo]ig  habit  nna])t  to  perform  its  natural 
functions.  Some  American  nations,  by  the  ap¬ 
plication  of  hoards  properly  shaped,  depress  the 
sknll-bone  of  their  infants,  thinking  a  flat  head 
a  great  beauty,  whence  the  tribe  is  distinguished 
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by  the  name  of  Pallotepallors,  or  Flat-heads. 
Others,  by  the  same  means,  give  them  a  conical 
form ;  there  is  no  difficulty,  therefore,  in  con¬ 
ceiving  that  .with  a  gradual  contraction  of  the 
brain,  that  of  the  skull  might  take  place  in  the 
foetus,  which  would  accommodate  one  to  the 
other.  With  regard  to  the  memory,  it  is  not 
wonderful  that  a  being  who  occupies  his  time 
and  intellect  with  few  objects,  should  have  a 
more  distinct  recollection  of  certain  events,  than 
one  whose  attention  is  more  divided.  It  may 
be  observed  of  the  lower  orders  ^n  general,  that 
their  memory,  for  the  same  reason,  of  matters 
within  their  own  sphere  of  comprehension,  is 
often  more  clear  than  that  of  persons  better 
educated  and  informed. 

I  remember  the  case  of  a  negro  who  resided 
near  Bury  St.  Edmunds,  who  was  an  educated 
man,  and  published  a  volume  of  poems  by  sub¬ 
scription,  which  did  him  no  discredit.^  Hence, 
it  is  evident  that  there  is  a  difference  of  capacity 
in  negroes  as  well  as  whites,  which  admits  of 
improvement  from  instruction  and  study,  when 
they  come  among  civilized  people.  Little  stress 
will  be  laid  on  the  parasite  of  the  negroes,"  being 
specifically  distinct  from  that  which  infests  the 
whites,  when  we  reflect  that  the  horse  and  tlie 
ox  have  different  insect  parasites  and  assailants 

1  He  was  called  Ignatius  Sancko.  -  Pnliculus  NigrilKnan. 
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in  diiTereiit  ciiinates.  There  is  a  tinie  fixed  upon 
in  tJic  divine  (iounseis  when  the  curse  shall  cease  ; 
and  it  will  tJien  he  foupd  that  by  reversing  tlie 
course  that  has  degraded  so  many  nations,  the 
apostac.y,  namely,  from  God  to  idoiati'ies  of  the 
most  del^asing  kind— which  has  yielded  them  up 
a  prey  to  sensuality,  clouded  their  understandings, 
and,  instead  of  universal  gqod-will,  has  taught 
tliem  to  regard  those  that  are  not  of  their  own 
tribe  or  caste  as  objects  of  just  hatred  and  injury 
— when  this  course  has  . been  reversed  and  they 
are  brought  back  to  God,  which  will  take  place 
in  his  time  and  at  his  word ;  and  by  the  means 
and  instruments  that  he  empowers  and  com¬ 
missions,’  they  will  become  more  elevated  in 
their  character,  and  assume  a,  liigher  rank  among 
the  nations :  and  they  will  make  good  their  claim 
to  the  same  inheritance  with  the  other  members 
of  the  Christian  family.  He  who  decreed  the 
end,  decrees  also  the  means.  When,  the  Lord 
gave  the  word,  great  was  the  company  of  those 
that  puhiished  This  was  the  case  at  the  first 
preaching  of  the  Gospel,  when  the  gross  darkn^s 
of  heathen  idolatry  covered  the  earth ;  this, also 
>vas  the  case  at  what  may  be  called  its  repnblica- 
tion  at  the  time  of  the  Reformation,  when  the 
gross  darkness  of  papal  idolatry  had  almost  put 
out  the  light  of  truth  in  the  church ;  and  so  shall 


^  See  Appendix,  note  1 6. 
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it  be  again,  should  another  and  perhaps  last 
cloud  of  error  envelope  the  world  with  darkness,^ 
which  seems  even  now  beginning  to  gather,  and 
may  we  not  hope  that  it  will  be  followed  by  that 
happy  time,  foretold  by  the  prophet,  yvhexi—the 
knowledge,  of  the  Lord  shall  cover  the  earth  as  the 
waters  cover  the  sea  ?  The  old  curse  on  Ham’s  off¬ 
spring  shall  then  cease,  he  shall  no  longer  be  a 
servant  of  servants  to  his  brethren  ;  then  shall  the 
curse  also  that  has  driven  the  children  of  Abra¬ 
ham  after  the  flesh  into  every  region  of  the  globe, 
cease,  and  they  shall  look  on  him  whom  they 
pierced,  and  be  restored  to  the  favor  of  their 
God,  and  to  their  own  land  and  next,  in  its 
own  day,  the  original  curse,  also  pronounced  upon 
Adam  and  his  posterity  shall  be  obliterated  and 
done  away  for  ever. 

Taking  all  the  circumstances  I  have  noticed 
into  consideration,  I  trust  I  have  made  it  clear, 
that  the  variations  observable  in  the  different 
races  of  men  are  not  of  such  a  nature  as  to  render 
it  impossible,  or  improbable,  that  they  should  all 
have  been  derived  from  a  common  stock;  and  that 
the  degradations  observable  in  some  of  them,  and 
approximation  to  the  highest  of  the  brutes,  was 
caused  not  by  the  will  and  fiat  of  the  Creator, 
but  by  their  own  wilful  departure  from  him,  and 
voluntary  self-debasement.  Becavse  then  '^^>1 
like  to  retain  God  in  their  knowledge,  he  gave 

1  See  Appendix,  note  17.  See  Appendix,  nole  I  S. 


OB  <ii^(K;KAP]lICAl>  IJl.S'l'RlBVTION, 

iheni  over  to  a  rcprohate  mind  to  tJo  t/iom  thing's 
that:  are  not  eonvenierd :  furtliev,  that  Avith  re¬ 
spect  to  those  characters,  Mdiieh  (listiiiguish  one 
nation  from  another,  they  inay  ]>e  attributed  to 
the  action  of  physical  causes  directed  by  the 
Deity:  udio,  to  use  the  language  of  a  pious  and 
excellent  poet, 

Lives  through  all  life,  extends  through  all  extent, 

Spreads  undivided,  operates  unspent. 


There  is  another  interesting  subject  connected 
Acith  the  geograjAliy  of  animals,  AAdiich  may  find 
its  place  here;  a  subject  than  AAdiicIi  none  sIicaa'S 
more  evidently  or  strikingly  the  haiid  of  a.  benefi¬ 
cent  and  ever  AAuitchful  Providence,  liolding  the 
reins  ;  and  upon  certain  occasions  and  at  certain 
seasons,  directing  Amrious  animals  to  change  their 
quarters,  and  seek  often  in  distant  countries  a 
more  genial  climate,  in  AA’hich  they  may  give  hii-th 
to  their  young,  or  find  a  better  supply  of  food  1‘or 
their  OAAm  support.  I  shall,  therelon'.  now  devoir 
a  few  pages  to  the  migrations  oi  animals. 

Tlie  most  general  principle  that  causes  emigra¬ 
tion  is  common  to  man  and  animals.  When 
a  country  is  OAmr-peoj)led,  and  can  no  longt-r 
maintain  its  inhahitants,  unless  some  means  can 
be  dcAosed  at  home,  by  AA'hich  the  pri'ssuTC  may 
be  lightened,  and  the  suffering  clas'<es  <'nid>led 
to  procure  the  necessaries  of  life,  then'  mii'st  in- 
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evitably  be  some  outbreak;  when  the  riyers  can 
no  longer  be  contained  within  their  natural  chan¬ 
nel  they  wiir  overflow,  and  spread  desolation 
around,  till  they  have  passed  away  and  found  a 
place  in  the  great  receptacle  of  waters.  Thus,  in 
ancient  times,  the  great  northern  hive  sent  forth 
its  numberless  swarms,  and  overturned  and  di¬ 
vided  amongst  them  a  considerable  portion  of 
that  mighty  empire  which  extended  its  iron 
sway  over  the  fairest  portion  of  the  globe. ^ 

With  regard  to  their  migrations,  animals  may 
be  divided  into  two  classes.  The  first  will  consist 
of  those  that  migrate  casually,  under  a  certain 
pressure ;  and  the  second  of  those  that  migrate 
periodically,  or  at  certain  seasons. 

1.  Of  the  first  description,  are  those  infinite 
armies  of  Locusts,  wdiich,  when  they  liave  laid 
bare  one  country,  as  an  overshadowing  and  dark 
cloud  pregnant  with  the  wrath  of  heaven,  pass  on 
to  another ;  mighty  conquerors  of  old,  of  whom 
they  weje  the  symbols,  from  Sesostris  to  Senna- 
chp»tbnnd  Nebuchadnezzar,  also  mark  their  pro- 
gre^Jiy  devastation  and  ruin;  to  use  the  graphic 
language j  pf  the  prophet^ — “  The  land  is  as  the 
garden  of  Eden  hefore  them,  and  behind  them  a 
desdlate  wilderness  y~ 

This  plague  has  generally  bccui  considrivd 

See  Appendix,  note  10. 

^  See  on  the  LocHfits /uOW.  C/  /',/(/.  1  hen  \ii 
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:ts  belonging  to  tlie  old  world,  in  which  they 
seldom  exceed  latitude  42",  but  in  N.  America, 
there  is  a  species  of  Locust  or  Grass-hopper,  as 
J3r.  Ridiardson  informs  me,  according  to  the 
report  ol  the  Indians  becoming  prevalent  about 
once  in  twenty  years,  which  committed  great 
devastations  at  lord  Selkirk’s  colony  of  Red  river, 
as  high  as  latitude  52“.  They  made  their  first 
appearance  in  vast  flights  coming  from  the  plains 
to  the  westward,  and  soon  destroyed  the  crops  of 
grain,  and  every  thing  green.  They  re-appeared 
for  three  or  four  successive  summers,  each  year 
in  smaller  numbers,  and  now  for  several  years 
they  have  not  been  seen. 

These  were  evidently  insects  of  the  same  order 
and  tribe  with  the  locust,  though  perhaps  of  a  dif¬ 
ferent  genns  ;  but,  probably  the  tradition  of  the 
Indians  might  relate  to  another  North  American 
devastator,  which  is  also  called  there  the  Locust, 
but  belongs  to  a  genus  beloved  by  the  Greeks  for 
its  song,  and  hated  by  the  less  imaginative  Romans 
for  its  stunning  noise,  which  may  he  called  the 
Tree  Locust;  a  species  of  which  is  said  to  ap¬ 
pear,  about  once  in  every  seventeen  years,  in 
vsiich  prodigious  nnmbere  as  to  do  inealeulabb? 
damage  to  the  fruit  and  forest  li'ec,^,  in  which  it 
deposits  its  eggs,  and  upon  whifii  it  feeds  inter¬ 
nally  in  the  grub  state,  bnttlie  oral  organs  of  the 
perfect  insect  are  only  calculat<'d  for  suction. 
Amongst  quadrupeds,  the  analogues,  in  some 
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respects,  of  the  locusts,  are  the  Lemmings,  a  kind 
of  mouse  or  rat.  These  little  animals,  which 
usually  inhabit  the  mountains  of  Norway  and 
Lapland,  in  certain  seasons,  emigrate  in  prodi¬ 
gious  numbers  to  the  south;  the  most  common 
species  ‘  is  said  not  to  lay  up  any  winter  store, 
but  to  form  burrows  under  ground  in  summer, 
and  under  the  snow  in  winter  in  search  of  food ; 
but  that  found  in  Kamtschatka,-  which  is  larger 
than  a  rat,  is  stated  to  be  occupied  during  the 
summer  in  laying  up  provisions  for  the  winter 
in  holes  under  the  turf  divided  into  compart¬ 
ments,  they  consist  of  various  kinds  of  roots, 
some  even  poisonous,  but  which  agree  with  this 
animal,  and  of  which  it  collects  from  twenty  to 
thirty  pounds.  It  is  called  in  Kamtschatka  Te- 
gulchitch.  In  fine  weather  its  instinct  teaches 
it  to  spread  its  harvest  of  roots  in  the  sun  to  dry 
and  fit  them  for  keeping.  When  these  difterent 
species  of  Lemmings  make  their  excursions,  which 
take  place  only  in  certain  years  and  seasons,  and 
in  different  directions,  the  species  last  mentioned 
going  towards  the  west,  the  others  tow  ards  the 
south,,  like  certain  ants,  they  always  marcli 
straight  forward,  neither  turning  to  the  right 
hand  nor  to  the  left,  and  if  their  course  is  intej  - 
rirpted  by  a  river  they  cross  it  by  swimming. 
The  (ximmon  Lemmings,  when  they  migrate,  are 
reg^d^  ps  a  terrible  scourge;  they  devastate 
*  Lemmus  vuhjaris.  -  Lemmus  acunonnis. 
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a  scarcity  of  food,  or  straitened  circumstances  or 
accommodations  may  be  the  impelling  motives, 
yet  these  are  produced  by  an  unusual  increase  in 
the  numbers  of  the  migrating  species,  so  that  they 
are  driven  to  seek  an  outlet  by  which  their  super¬ 
numeraries  may  pass  off  and  relieve  them  from 
the  pressure,  or  the  whole  population,  deserting 
an  exhausted  country,  may  establish  themselves 
in  better  quarters. 

In  all  the  instances  that  I  have  here  adduced, 
the  object,  at  the  first  blush,  as  far  as  the  Deity 
may  be  supposed  to  be  concerne/l  in  these  out¬ 
breaks,  appears  rather  punitive  than  beneficent, 
but  when  we  dip  below  the  surface,  and  look  to 
ultimate  consequences,  what  appears  to  be  alto¬ 
gether  an  evil,  instead  of  a  dark  side,  turns 
round  and  shews  one  bright  with  good.  It  is 
true,  in  some  cases,  the  object  is  punishment  of 
an  offender,  and  in  hopeless  cases,  the  sentence 
is  pronounced,  “  Crit  it  doivn,  icliy  cumhereth  it 
the  ground^  But  before  this.  Divine  Mercy, 
which  willeth  not  that  any  should  perish,  employs 
those  correctives,  which  at  the  same  time  that 
they  give  pain,  and  wear  the  appearance  of  evil 
and  punishment,  tend  to  produce  that  change  of 
tiie  mind  and  conversion  of  the  heart,  that  will 
rebipeile  the  sinner  to  God,  and  ensure  to  liiin 
the  blessed  inheritance  of  his  children.  But 
temporal ^ood,  as  well  as  spiritual,  is  'often  tlic 
result  of  ^ese  visitations,  the  devastation  "f 
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wliicb  tliey  are  the  instruments,  as  was  obsened 
by  Sparrinan  of  the  locusts,  are  often  followed 
by  fertility,  and  the  fearful  scourge  is  reptaceil 
by  Ainalthea’s  horn. 

2.  We  are  next  to  consider  those  migrations 
that  take  place  periodically,  and  usually  at  certain 
seasons  of  every  year;  the  general  intention  of 
which  appears  to  be  a  supply  of  food,  and  often 
a  temperature  best  suited  to  reproduction.  Pro¬ 
vidence,  in  this,  taking  care  that  their  instincts 
shall  stimulate  them  to  change  their  fpiaiters, 
when  these  two  objects  can  be  answered  at  the 
same  time,  and  by  a  single  removal. 

In  North  America,  that  ferocious  and  lion-like 
animal,  the  JBison,'^  called  there  the  Buffalo, 
forms  regular  inigrations,  in  immensti  herds,  from 
north  to  south,  and  from  the  mountains  to  the 
plains,  and  after  a  certain  period  returns  back 
again.  Salt-springs,  usually  called  salt-licks  or 
salines,  found  in  a  clay,  compact  enough  for 
potter’s  clay,  are  much  frerpiented  by  these 
animals,  whence  they  are  called  Buffalo  salt¬ 
licks.  Dr.  Richardson  informs  me  that  the 
periodical  movements  of  these  animals  are  reiru- 
lated  almost  solely  by  tlx-  pa.'>tnrc»;,  wlien  afire 
has  spread  over  the  prairif  s,  it  is  succeeded  hy  a 
fine  growth  of  tender  grass,  vliieh  they  sire  safe 
to  visit  How  the  Bison  discovers  that  tliis  has 
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taken  plaee  seems  not  easily  accounted  for ; 
perhaps  stragglers  from  the  great  herds,  when 
food  gro^s  scarce,  may  be  instrumental  to  this. 

The  Musk  Ox,  a  ruminating  animal  between 
the  ox  and  sheep, ^  has  the  same  habit,  extending 
its  migratory  movements  as  far  as  Melville,  and 
other  islapds  of  the  Polar  sea,  where  it  arrives 
about,  the  middle  of  May,  and  going  southw  ard 
towards  the  end  of  September,  wdiere  it  has  been 
seen  as  low  as  lat.  67°  N.,  which,  as  Dr.  Richard¬ 
son  states,  approaches  the  northern  limit  of  the 
Bison  :  its  food,  like  that  of  the  R^in-deer,  called 
in  North  America  the  Caribou,  is  grass  in  the 
summer  and  lichens  in  the  winter.  Its  hair  is 
very  long,  and,  as  well  as  that  of  the  Bison, 
which  has  been  manufactured  both  in  England 
and  America  into  cloth,  might  be  woven  into 
useful  articles.  This  animal  inhabits  strictly  the 
country  of  the  Esquimaux,  and  may  be  regarded 
as  the  gift  of  a  kind  Providence  to  that  people, 
who  call  it  Oomingmale,  and  not  only  eat  its 
flesh  but  also  the  contents  of  its  stomach,  as  well 
as  those  of  the  Rein-deer,  which  they  call  Nor- 
rooks,  which  consisting  of  lichens  and  other 
veg^able  substps-ces,  as  Dr.  Richardson  remarks, 
are. more  easily 'Rested  by  the  human  stomadi 
wfen  they  are  mixed  with  tlie  salivary  aad 
ga^ric  juices  of  a  ruminating  animal. 

The  wild  I^eimdeer  in  Nortli  ilmerica,  in  ihe 

1  Ovibos  mosclialus. 


’'iintnifT,  «  \rrlloti1  ninn  ;iri<i  atjtliw  lat<>ly 

jii(iilH>!i(d  -(f'k  (hf  crsn.-f  of  fiK’  Arrtk' 

■Jo.is.  Il  i-.  ^u)Liii!:.r  tliiit  ifif  fn)fti 

ike  'iV((o<]‘-  tlif-  jtiito'i.  Joi'^rale,  tlfitlier 
before  the  maJes,  genevaliN  in  i!it‘  iiiontli  of  Mny 
(some  say  in  April  arid  Mureii  .,  winie  llie  iatler 
do  not  begin  their  march  lil!  horards  liie  end  of 
June.  At:  this  time  ihc;  ''Un  ]jas  dn('d  up  tJio 
lichens  on  the  Barren  (iroinnh,  and  the  moi'-t 
pastures  in.  the  vaJleys  of  (lie  e-oasi  and  i>lands  oJ' 
the  above  seas  afford  jjiem  sulTieicnt  ibod.  .Soon 
after  their  arrival  the  h-males  droj)  their  yoniig. 
They  commence  tlieir  reli,trii  to  the  south  in 
September,  and  reac.])  the  vicinity  of  the  woods 
towards  the  end  of  October.  A.fter,  the  I’ufting 
season,  which  takes  place  in  September,  the 
males  and  females  live  separately :  tlie  former 
retire  deeper  into  the  \roods,  while  tlie  pregnant 
herds  of  the  latter  remain  in  the  skirts  of  the 
Barren  Grounds,  which  abound  in  the  rein-deer^ . 
and  other  lichens.  In  the  woods,  they  feed  on 
lichens  which  bang  from  the  trees,  and  on  the 
long  grass  of  the  swamps.  The  males  do  not 
usually  go  .so  far  liorth  as  the  females.  Co¬ 
lumns,  consisting  of  eight,  or  ten  thotisaiui  of 
these  Carihom,  so  numerous  are  they  in  .North 
America,  may  be  seen  annually  passing  ffoin 
north  to  south  in  the  spring,  infested  and  attacked 
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in  their ijHfogress  by. numbers  of  M^olves,  foxes, 
and  other  "predaceous  quadrupeds,  which  attack 
and  devour  the  stragglers. 

The  Proiiged-horned  Antelope,^  as  well  as  the 
Rein-deer,  appears  to  go  northward  in  the  smn- 
mer^  andtretum  to  the  south  in  the  winter. 

T)r.  Richardson  remarks  to  me  in  a  letter, — 
'‘The  ^usk-ox  and  Rein-deer  feed  chiefly  on 
lichens,  arid  therefore  frequent  the  Barren  Lands 
and  primitive  rocks,  which  are  clothed  with  these 
plhnts.  They  resort  in  Avinter,  when  the  snow  is 
deep,  to  the  skirts  of  the  woods,'  and  feed  on  the 
lichens  which  hang  from  the  trees,  but  on  every 
favourable  change  of  weather  they  return  to  the 
Barren  Grounds.  In  summer  they  migrate  to  the 
moist  pastures  on  the  sea-coast,  and  eat  grass, 
because  the  lichens  on  the  Barren  Lands  are  then 
parched  by  the  drought,  and  too  hard  to  be 
eaten.  The  young  grass  is,  I  suppose,  better 
fitted  for  the  fawns,  which  are  dropped  about  the 
time  the  deer  reach  the  coast.”  In  ail  this  we 
see  the  hand  of  Providence  directing  them  to 
those  places  where  the  necessary  sustenance  may 
be  had. 

The  same  gentleman  has  remarked  a  singular 
circumstance  with  regard  to  the  Amei  ican  Black 
B«ar.^  In  general,  this  species  bybernates  in 
the  northern  parts  of  the  fur  countries;  but  it 
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h.j''  jx'fii  ol)sfv\(’(l  ill  I'frlJiiii  \o;us  \<ry 

^-{v<n  Ui;if  niijiilx-rs  center  thf* 

\  Slut!--  frojii  tlu'  jutrih-.-,  aid.  'riii'.-ir  vsf'i'o 

ail  i. -(ni,  and  m'tu‘rali\  aiuif Tlic  ruitixe^ 
a--m.  ihal  a  hoai  thal  i,s  nor  lat  <auiir>t  liylxT- 
iiali  .  lia  roidn  ,  1tu"<r  ihal  liavr  ai'qiiir(-d 
‘'adi'imt  [at  v,  iifUMjatii  ova-itak»-^  tia-in,  uoccs- 
■-aiiix  Oi!i,i-.di  1o  a  jid!d<  V  tdimalr 

A  !iiii;i‘aiion  of  an  aiiiinai  ot  {lio  loxtuf  aoun^ 
ua'-oii-tavi  d  1)_\  Mr.  (  ain])])(ll  m  .South  _\iuenca. 
’j'h<  a  kiitcl  ..f  ild  tra.M-]."  in  btrmis 

->i’  tv.o  (.r  ilivio  liundu'd,  in  uintir,  from  tho 
^onHina.i-.d  to  a  diMijfi,  in  (ho  Moiuity  of 
(lie  MaL.i<’.M’(  n  i 'M'5,  o. ]ioU(  d.  to  Ik  arnK'r  than 
Kitloi!  tlic'  *r.(j)n  ti'i  (  aj.iif -ini,  v,  Inai  the  ‘^im  ha^' 
retired  to  tlie  iiortlieni  hemispiiere.  Tliey  slsiy 
here  for  . two  ox  three  montiis,  whic.h  is  called  the 
Bushmen’s  harvest.  The  lions,  who  follow  the 
qiiaggaSj  are  the  chief  butchers.  During  this 
season,  the  first  thing  the  buslnnan  does,  wlien 
he  awakes,  is  to  see  whether  he  can  s^jiy  any 
vultures  hovering  in  the  heavens  at  a  uTcat 
height  ;  under  them  he  is  sure  to  find  a  quagga, 
which  a  lion  has  slaughtered,  in  the  uiglit. 

But  the  animals  which  are  most  noted  for  their 
migrations,  from  a  cold  to  a  warm  eiimaie,  and 
race  versa,  ate  the  hirds,  whiidi.  as  hicving  domi¬ 
nion  in  the  air,  are  enabled  to  1rans])ort  them- 
^  Faun.  fhvt.nU.nnpric.vAQ^;. 
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selves  with  greater  ease,  and  with  the  interpo¬ 
sition  (rf  fgwer  obstacles,  than  the  quadrupeds, 
the  th^dtte  of  whose  motions  is  the  earth,  inter¬ 
sected  by  rivers  and  mountain  ridges,  which 
renders  their  periodical  transit  less  easy  to 
accomplish.  The  number  of  birds  that  migrate, 
if  we  take  Dr.  Richardson’s  scale,  for  those  of 
North  America,  as  a  rule,  compared  with  those 
that  reside  the  whole  year  in  a  country,  is  about 
five-sixths,  a  very  large  proportion ;  but  as  the 
summer  residents  are  replaced  by  winter  ones, 
the  difference  is  less  striking,  and  the  desertion 
less  apparent  and  annoying.  The  celebrated 
Dr.  Jenner,  in  a  very  ingenious  posthumous 
paper,  in  the  Philosophical  Transactions  for 
1824,  has  produced  many  arguments  to  prove 
that  the  periodical  migrations  of  birds  are  the 
result,  not  of  the  approach  of  the  cold  or  hot 
seasons,  but  of  the  absence  or  presence  of  a 
stimulus  connected  with  the  original  law,  “  Li- 
crease  and  multiply.''  That  when  they  feel  it 
they  seek  their  summer,  and  when  it  ceases  its 
action,  their  ivinter  quarters.  In  one  case,  the 
animal  winging  its  way  to  a  climate  and  country 
best  suited  to  the  great  purpose  impressed  upon 
it  by  its  Creator,  of  producing  and  rearing  a 
progeny ;  and  in  the  other  returning  to  a  home, 
most  congenial  to  its  natures,  and  best  supplying 
its  wants. 

The  cause  of  emigration,  in  both  cases,  liml 


!  <H)  {u;0(5  RA  R!nf:AL  m.Si'Ri  !il TIO.N  . 

!){'<  \  ioitsls  !j(  « !)  alirlbuffri  !o  tho  chauLTf's  of 
(ii(  1(  injM  nijtiiv  ura<iiiali\  }>y  tlw 

'  li.iiiui  ol  s(  ;■.->( (ii,--,  and  ihc  uroainu;  ■^an'ity  of 
i<'i;d  M'.iihiau  it'iin  it.  liiii  jNJi.  .Imuu'!’  has  t»h~ 
that  llicM  <aiiJinl  hr  tjir  c.iti'-t-'  that 
<H-!  :  -irh  llir  njiai'al irai  of  thr'-r  )  inh  that  }ea\<- 
Hi  ii!<  _\rai,  a"  fii<'(inkiR),  hirj)  (ih>- 
a!''-,  m  iix.  !((  a iiihtuu  <d' .) iii\  i  ajui  ilir  '-vsift," 
v.liirj)  takf"  it  (irj»arJtir<-  fariv  in  rhr  foJioaiiit? 
inonii).  At  1]k-s<-  liinra  tij<  \  f'liit  feel  an  <oU] 
hlaa!  la  ijriiin  ih  tlirm.  and  the  foad  that  ionns 
t’iirit  in-ual  ^!>]>|»n3-|  j■^  in  tin  ai’i’iuot  alHifidiuicc. 

'rii(  !’<'  ^rrni''  to  i)i‘  ‘'Oiur  analnaA'  !)rt\v<  On  the 
idr«ls  lida-iaa  annna!i_\  t«;  wannn-  rlaiiai*  s 

to  f-[>rinl  lin  n  -■Ainu-,'-,  rind  animal!-,  Mhi(  h 

j'’<'3naii.j!a.,  in  a  rrnnliy.  !-(  rh  a  ‘'uha'U.On  an,  oi’ 
Oiln  r  rIos.r  rrlveat,  to  ^h<'lt<  r  ih.om  froiit  tJio 
rigours  of  that  season,  and  in  whicli  they  con- 
tinne  in  a  torpid  state,  till  spring  roAtves  theia 
and  they  issue  from  tlieir  hiding-places  to  fulfil 
the  first  law  of  their  Creator.  Several  instances 
also  are  upon  record,  eA^en  AAUlh  resard  to 
birds  tliat  usually  rnigTate,  of  ItiCr  having 
been  found  torpid  in  the  clefts  and  cavities  of 
trees  ;  and  Spallanzani  relates  t'xp<'riments  that 
prove  that  swallows  can  bear  a  certain  degree  of 
cold  AAdten  torpid.  I  do  not  recollect  anx'  ohscT- 
vations  which  serve  to  prove  that  hybernatiiig 
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aiiimals  are  regulated  by  the  temperature  as  to 
the  season  at  which  they  prepare  to  retire  for 
the  wipter,  except  as  to  insects,  which,  with  few 
exce|tion^;  are  o(  that  description.  My  learned 
coadjutator,  Mr.  Spence,  in  our  Introduction  to 
Enton^lQgy,  hds  some  remarks  on  this  subject, 
which  seeifn,  at  first  sight,  to  prove  that  the  disap- 
pdferance  of  insects,  at  least  those  of  the  Coleoptera 
opler  or  ^)eetlds,  is  hot  preceded  by  any  remark¬ 
able  lowering  of  the  temperature  ;  on  the  con¬ 
trary,  he  observed  a  great  number  of  various 
genera  congregating  with  this  view  when  the 
th^rmppieter  was  fifty-eight  degrees  in  the  shade. ^ 
This  was  about  the  middle  of  October.  But  there 
is  one  circumstance  to  which  he  has  not  adverted, 
which  may  tend  to  reconcile  this  fact  with  the 
received  opinion.  The  nights,  at  this  time  of  the 
year  are  often  cold  when  the  days  are  hot,  the 
latter  also  are  much  shortened  and  the  former 
lengthened,  so  that  the  sum-total  of  heat  received 
from  the  sun  is  very  much  diminished,  which 
may  be  the  exciting  cause  of  their  hybernating 
at  this  time,  when  the  diurnal  temperature  is  so 
considerable. 

Witli  regard  to  the  swift,  these  birds  seem  to 
avoid  heat,  they  lie  by  in  the  middle  of  the  day, 
and  only  appear  in  the  morning  and  evening. 
Their  early  migration  from  this  country  may 
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!>c  ^  |)y  <1k;  ;  and  l^idldnsays 

liia!  instead  of  v.  annt  r,  ijjoy  srok  coUiot;  tdijitatfs. 
'flu-  li'nisc  s\\al](»\v,'  Nvlufii  reinains  witii  ns  till 
Ootobor.  is  -^tatf'd  t(»  winUr  in  AlViea,  ."O  tlnit  its 
e, ]»)('{■!  taidontiy  n  \varinoi'  ciiniato.  !l  is  rc- 
nnu'kabde  tlial  tin-  bir:K  1rii)r,  ulifni  dioy 

'i'di  ns  in  du'  s]>ii!i,e.  rdui-n  to  tia'ii-ohi  jr, units. 
f)r.  doniior  ascorta.incd  (ids  by  cattiiyi;  oiT  tvso 
(  lav. s  front  the  i’ool  of  ;i  matain  nnndxr,  several 
ot'  vdiicb  More  found  in  tiio  IbilowiuL';'  yeav,  and 
one  was  met  with  after  the  expiration  of  seven. 
Tlie  instinct  that  directs  these  little  beings  so 
tineiTiiigiy  across  continents  and  oceans,  and' 
leads  them  to  their  native  clime  is  wonderftd, 
and  inexplicable  under  any  other  principle  than 
that  of  Divine  superintendence.  But  upon  this 
I  shall  haA’-e  occasion  to  enlarge  hereafter. 

From  what  is  here  stated,  it  seems  most  pro¬ 
bable,  that  it  is  not  only  the  increasing  heat  of 
the  southern  regions  which  induces  the  smiUoir 
to  seek  a  less  ardent  clime  to  transaci  Iter  loves 
and  rear  her  young  ;  but  also  a  stimuiu;',  (mused 
by  the  heat,  acting  upon  her  organization,  whicli 
aids  to  accomplish  that  important  purpose,  and 
is  the  leading  star  by  which  her  C'lmator  impels 
her  to  the  land  of  her  own  nidivity.  and  which 
is  destined  to  be  that  of  her  ofFsjiriiur.  Onlv 
the  swift  learms  a  colder  climate  for  one  more 
genial  and  better  suited  to  tlie  same  purpose. 
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and  both  return  from  whence  they  came,  when 
the  errand  of  their  voyage  is  fully  accomplished. 
One  sent  away  by  too  great  heat,  and  the  other 
by  a  gradual  decrement  of  the  amount  of  heat, 
and  also  of  their  customary  food. 

Viellot  says,  that  all  the  swallows  do  not  quit 
the  warm  countries  to  which  they  betake  them¬ 
selves  in  winter— that  one  part  migrates,  while 
another  remains  stationary,  during  the  whole 
year,  in  Egypt,  Ethiopia,  and  other  tropical 
countries  and  islands. 

But,  besides  the  insectivorous  piigraters,  many 
of.  the  higher  and  more  powerful  tribes  are  ac¬ 
customed  to  change  one  country  for  another. 
When  the  carcases  of  animals  putrify,  and  birds 
multiply  under  the  influence  of  the  northern 
sun,  vultures,  eagles,  falcons,  hawks,  &c.  leave 
the  south  and  go  to  partake  of  the  feasts  pro¬ 
vided  for  them  m  higher  latitudes. 

But,  besides  the  birds  that  visit  us  during  the 
more  genial  part  of  the  year,  and  add  so  greatly 
to  the  beauty  and  music  of  our  groves  in  spring 
and  summer,  there  are  others,  and  those  a 
numerous  tribe,  that  wing  hither  their  way  when 
the  reign  of  winter  has  commenced.  The  most 
ni^b^ous  of  these  are  the  birds  which  the 
Aifthor  of  nature  has  fitted  to  disport  themselves 
and'sepk  their  food  in  the  water,  or  wliich  fre- 
qu^t  humid  and  watery  places.  When  the 
Arctic  seas,  and  lakes,  and  rivers,  jnescnl  an 
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unbroken  field  of  impenetrable  ice,  the  varidiiu 
web-footed  birds,  the  swansk,  and  geese,®  and 
ducks*  and  divers,  *  and  coots/’  and  an  infinity 
of  others,  forming  their  angular  and  sometimes 
triangular  phalanxes,  each  in  turn  taking  the. 
lead  and  first  cutting  the  air,  ?  fly  off,  often  at  a 
great  height,  to  seek  in  more  southern  climates^ 
not  a  region  devoid  of  the  usual  concomitants  of 
winter,  frost  and  snow,  but  where  their  rigours 
are  mitigated,  so  as  to  afford  to  these  creatures 
the  means  of  life.  Now,  also  the  waders,  usually 
distinguished  by  their  long  legs  and  long  beaks, 
as  the  woodcock,'  the  curlew,  and  tire  snipe, s,® 
leave  their  native  marshes  and  haunts  to  seek 
others  whose  unfrozen  or  partially  frozen  mo¬ 
rasses  afford  them  a  supply  of  the  worms  and 
verrnicles  or  similar  animals  that  form  their 
usual  nutriment.  Many  a  time,  when  a  hoy,; 
have  I  pnrsueel  the  field-fare, °  which  is  one  of 
our  winter  guests,  from  tree  to  tree,  witliout  its 
a.ffording  me  an  opportunity  of  taking  aim  at  it, 
as  if  it  was  aware  of  my  purpose,  and  could  sjin‘11 
the  contents  of  my  musket ;  no  sooner  did  1  get 
within  a  couple  of  hundred  yards,  than,  with  all 
its  company,  it  flew  a  little  furtlna’.  and  thus 
kept  tantalizing  me  for  hours,  withonl  my  even 

‘  (Jyoms.  -  Anser.  ®  Anax. 

*  Mergus  a,nc!  Cohj7nJnis.  .  ■  J'uiica. 

--  N.  Diet.  D’Hist.  Nat.  XX.  .544.  , 

’  Rnsiicola  vulgaris  Vieili.  Nicmemus'  arqnatm. — Lath.  ' 

^  Sc.  GoUinago  and  Gallimda.  '  ^  Tnrdn.'.  jclarrs. 
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being  able  tot^secure  one.  These  birds,  if  the 
weather  beeonies  Yery  severe  here,  are  said  to  fly 
further  south  in  search  of  food,  and  to  return 
again. 

Thus,  we  see  the  change  of  seasons  brings 
with  it  a  change  in  the  winged  inhabitants  of 
every  country;  and  the  winter  immigration  of 
a  vast  variety  of  birds,  fit  for  food  and  other 
useful  purposes,  makes  up  in  some  degree  for 
the  summer  or  autumnal  emigration  of  those, 
Avhich  being  constantly  before  our  eyes  moving- 
in  every  direction,  and  rendering  vocal  every 
groye  or  tree  and  even  the  very  heavens,  enter¬ 
tain  our  senses  of  seeing  and  hearing  in  a  most 
delightful  manner.  Thus,  also,  all  countries 
partake  in  some  degree,  by  this  shifting  scene 
of  animal  life,  of  the  same  blessings  and  plea¬ 
sures  derived  from  the  same  instruments. 

Though  the  production  and  rearing  of  their 
young,  forms  a  principal  feature  in  most  of  the 
migrations  before  noticed,  yeWt  is  most  promi¬ 
nent  and  conspicuous  in  the  ammals,  whose  an¬ 
nual  motions  I  shall  next  advert  to.  And  here 
mankind  is  more  conspicuously  indebted  to  the 
fathetiy  care  and  bounty  of  a  beneficent  Provi- 
denc^Jor  a  supply  of  their  wants,  than  in  any  of 
the^pdses  above  detailed;  whicli  most  of  tlani 
minister  to  our  pleasures,  rather  than  our  sus¬ 
tenance.  When  the  time  of  the  siuginii'  hints  is 
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mme,  and  the  voice  of  ike  nightingiUe  w  heard 
in  our  land ;  when  the  swallow  aiMl  the  swift 
delight  ns  by  their  rapid  andwaried  motions,  now 
skiimning-  tlie  surface  of  the  waters,  now  darting, 
either  aloft  or  with  more  Iiumble  flight  oyer  tlie 
earth;  when  the  carolling  lark  ascends  towards 
heaven,  teaching  ns  to  look  up  and  learn  from  her  ' 
'where  to  direct  the  best  aifections  of  our  hearts g 
these  all  excite  in  ns  delightfrd  sensations,  ahfl 
merit  our  grateful  acknowledgment,  but  still  they 
contribute  little  or  nothing  to  the  means  of  life. 
The  locusts  indeed,  who  headed  the  list  of  emi- 
gratoi’s,  at  the  same  time  that  they  lay xcaste  a 
country,  supply  its  inhabitants  with  food,  and 
thus  mtike  some  recompense  for  their  ravages  g 
and  a  considerable  proportion  of  the  winter 
birds  mentioned  under  the  last  head,  as  the 
sw’^immers^  and  the  waders,^  furnish  our  tables 
with  dainty  meats;  hut  they  come  not  in  such 
iiumhers  as  to  add  materially  to  the  general 
stock  of  food,  or  to  contribute  to  the  main¬ 
tenance  of  the  poor,  as  w^ell  as  to  the  eujtiy- 
ments  of  the  rich.  The  animals  I  allude  to 
under  the  present  head,  form  the  sole  food  of 
some  nations,  and  contribute  a  vast  and  cheap 
supply,  that  covers  the  table  of  the  poor  man 
with  plenty.  The  migrating,  fishes  a  re  one  of 
the  greatest  and  most  iiivaluable  gifts  of  the 
Creator  to  Iris  creature  man,  bywhidi  thousands 


’  Naiatores, 


-  Grnllatores, 
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and  thousands  support  themselves,  and  their 
families;  andVhich,  at  certain  periods,  form 
the  food  of  millions.  Of  the  proceedings  of  the 
principal  of  these  fishes,  I  shall  now  give  a 
brief  account. 

I  begin  with  one  of  the  cartilaoinous  fishes— 
the  Sturgeon.  There  are  two  noted  species  of 
this  fish,  which  is  related  to  the  shark,  the  one 
is  called  the  sturgeon^  byway  of  eminence,  and 
the  other  the  huso.-  The  latter  is  found  only  in 
the  Caspian  and  Black  seas,  and  the  Don,  the 
Volga,  and  other  rivers  that  flow  .into  them.  It 
is  stated  to  be  much  larger  than  the  sturgeon ; 
Pallas  describes  one  that  weighed  2800  pounds, 
which  it  is  conjectured  must  have  been  nearly 
forty  feet  long.  Its  ordinaiy  length  is  stated  to 
be  twenty-five  feet,  which  is  the  maximum  of  the 
sturgeon.  The  numbers  of  this  species  far  ex¬ 
ceed  those  of  the  latter,  the  caviar  is  usually 
made  of  its  spawn,  which  equals  nearly  a  third 
of  the  weight  of  the  whole  fish,  from  whence  we 
may  conjecture  the  infinite  number  of  eggs  that 
it  contains.  Professor  Pallas  gives  a  very  inter¬ 
esting  history  of  the  manner  in  Avhich  these 
enormous  fish  are  taken  in  the  Volga,  and  the 
Saids:,  which  discharge  their  waters  into  the 
Caspiian.  And  its  seems  really  wonderful  that 
so  wild  and  illiterate  a  people  as  the  Tat 


^  Accipenscr  Sturio. 
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who  have  no  acquaintance  with  the  arts  and 
sciences,  should  on  tin's  occasion,  shew  as  mticfi 
genius  and  invention  as  the  most  enlightened 
nations.  Tlie  hnso  enters  the  rivers  to  spawn 
earlier  than  the  sturgeon,  gerieraily  about  nn'd- 
winter,  when  they  are  still  covered  with  ice.  At 
tills  time  the  natives  construct  dikes  across  the 
rivers  in  certain  parts,  formed  with  piles,  leaving 
no  interval  that  the  huso  can  pass  tlmonuh;  in 
the  centre  of  the  dike  is  an  angle  openin  g  to  the 
cxirrent,  which  consecpiently  is  an  entering  angle 
to  the  fish  ascending  the  stream:  at  the  summit 
of  thivS  angle  is  an  opening,  which  leads  into  a 
kind  of  chamber  formed  with  cord,  or  osier  hur¬ 
dles,  according  to  the  season  of  the  year,  Aliove 
the  opening  is  a  kind  of  scaffold,  and  a  little 
cabin,  where  the  fishermen  can  retire  and  xxarm 
themselves  or  repose,  when  they  are  not  wanted 
abroad.  No  sooner  is  the  hnso  entered  into  Uie 
chamber,  which  is  known  by  the  motion  of  the 
water,  than  the  fishermen  on  the  scaffold  let  fall 
a,  door,  which  prevents  its  return  to  seaward,  they 
then  by  means  of  ropes  and  pnllies  lift  the  niovv 
able  bottom  of  the  chamber,  and  easily  secure 
the  fish. 

Gmelin  has  related,  in  a  very  lively  va\,  the 
solemn  fislxing  which  takes  place  at  the  be¬ 
ginning  of  winter,  in  .  the  neighbourhood  of 
Astracan,  when  these  fish  have  retired  into 
vast  caves  under  the  seashore,  which  form  iheir 
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winter  quarters.  A  great  number  of  fishermen 
assemble,  over  whom  are  placed  a  director 
and  inspectors,  who  possess  considerable  au¬ 
thority  and  influence;  every  kind  of  fishing  is 
prohibited,  in  the  places  known  to  be  the  haunt 
of  the  husos  ;  a  numerous  flotilla  of  boats  are  in 
readiness;  every  thing  is  prepared  as  it  were 
for  an  important  military  operation ;  all  approach 
in  concert  and  with  regular  manceuvres  the 
asylum  in  which  the  fish  are  concealed,  the 
slightest  noise  is  severely  interdicted,  so  that 
the  most  profound  silence  every  where  prevails. 
In  an  instant,  at  a  given  signal,  a  universal 
shout  rends  the  heavens,  which  echo  multiplies 
on  every  side.  The  astonished  husos,  in  the 
greatest  alarm,  rush  from  their  hiding  places, 
and  are  taken  in  nets  of  every  kind,  prepared 
to  intercept  them. 

The  huso  fishery  is  of  great  importance,  prin¬ 
cipally  on  account  of  the  caviar  prepared  from 
the  roe  of  these  fishes,  and  the  isinglass  that  is 
made  from  their  air-vessel.  The  former  is  much 
in  demand  amongst  many  nations,  as  the  Rus¬ 
sians,  Turks,  &c. ;  the  Greeks  particularly  make 
it  almost  their  sole  food  during  their  long  fasts, 
and  the  latter  is  almost  universally  an  article  of 
comiherce.  The  common  sturgeon  furnishes  the 
same  articles,  as  do  other  fishes  also. 

The  next  kind  of  fishes  that  luigrale  for  flu 
purpose  of  spawning,  which  T  sliall  notice,  i^ 
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one,  wbicli  tlioiighit  foils  far  heliiud  the  stur¬ 
geons  in  size,  exceeds  tluau  iiOiiiijcly  in  uiunbers 
and  dispersion,  and  i]i  tin-  \a'-t  supply  of  food 
with  wliicli  it  famislu'>  llic  biniumi  race;  it  will 
readily  be  seen  that  I  am  'locakinu-  of  tlu'  Cnd- 
fish?  This  valuable  aiiiina!  bt  fuig'' t(t  tin^  flass 
of  fishes  with  a  bony  shelelon,  and  tiu'  Irilu  of 
iugnlars,  or  those  whose  vtiitral  fnis  ar('  nearer 
the  mouth  than  the  p<a‘{oral.  It  f'recpuuds  shal¬ 
lows  and  sandbanks,  betwefui  tin;  t'ortielli  and 
sixtieth  degrees  of  T^iortb  Latitude,  both  in  tiie 
Atlantic  and  Pacific  Oca’ans,  uher<'  it  is  taken  in 
infinite  niunbers.  Idtc  ti slier;,  tor  it  employs 
both  European  and  ,/Vuu  lit  an  scaiiu  u  and  ves¬ 
sels  in  abundance.  Tin-  most  cEn-liratcd  is 
that  on  the  great  bank  ot  tmnuiiand,  nher<‘ 
thousands  of  men  are  (.m^jioyed  in  » atihing, 
salting,  and  harrelina  the-^i'  fu-b,  and  wluuicc 
they  are  dispersed  principally  into  the  (  atholic 
countries,  where  they  form  a  consido.rable  portion 
of  the  food  of  the  yx'ojdc,  rspe-cially  during  lent 
and  otlier  fasts.  .  ' 

The  cod-fish  makes  for  tlie  c'oast  at  s[>awning 
time,  going  northwarih  tln>  takes  place  towards 
the  end  of  winter,  or  (be  beginning  of  sjiriug. 
Leeuwenhoek  counted  mort  tlian  niiu'  millions 
of  eggs  in  a  cod-fish  of  tlto  middle  si/, e,  allowing 
for  a  large  consumption  by  otlier  tisljes  which 
devour  them,  still  enough  are  left,  tJmt  when 
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hatched  produce  a  superabundant  supply .  They 
are  deposits  in  the  inequalities  of  the  bottom 
amongst  the  stones. 

The  H^ddoek^  is  another  species  belonging  to 
this  genus,  which  frequents  our  coast  in  great 
numbers  in  mid- winter;  they  are  stated  some¬ 
times  to  form  a  bank  twenty-four  miles  long  by 
three  broad.  They  pursue  and  devour  the  her¬ 
rings,  and  are  themselves  in  their  turn  devoured 
by  Sharks;  which  follow  their  shoals. 

The  next  tribe  of  migratory  fishes  is  one  which 
supplies  our  tables  ivith  a  very  acceptable  suc¬ 
cessor,  when  the  cod-fish  is  out  of  season,  and 
which  at  last  usually  becomes  so  plentiful  and 
cheap  as  to  form  a  part  of  the  poor  man’s  bill  of 
fare,  as  well  as  of  that  of  his  rich  neighbour.  It 
will  be  seen  that  I  am  here  speaking  of  the 
MackarelJ^  This  is  one  of  the  thoracic  fishes,  or 
those  whose  ventral  fins  are  situated  below  the 
pectoral.  It  is  very  widely  dispersed,  being 
found  in  the  Arctic,  Antarctic,  and  Mediter¬ 
ranean  Seas,  as  well  as  in  the  Atlantic  Ocean. 
It  hybernates  in  the  seas  first  mentioned,  where 
it  is  stated  to  select  certain  depths  of  the  sea 
called  by  the  natives  Barachouas,  u  hich  are  so 
land-locked,  that  the  water  is  as  calm  at  all 
times,  as  in  the  most  sheltered  pools ;  the  depth 
of  these  asylums  diminishes  in  proportion  to  the 

-  ScMv.hcv  Srombnis. 
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|jrfixhiiily  i)f  ^hon-,  .'tufl  lltf-  boitoju  is  goiU'- 
i;i!ly  inudciv  ;uh1  oo\«h(1  ■vMti)  tuwriur  jdaiils, 
ii  i  i.i  unoitiv  ihat  ttif-  uiJifkarfd, 

i(\  fljt'll  Mi'MUJt  jri'-li,*  WJisti.-r.  I'ljJ'V 
jil'iii,  i  ;hiii-  h(  :tri  .iud  il)(  ahlcno]  paii  ol'  tln  ir 
ill  i!i(  null!.  k(  <  die  ir  laii- 

aiiiAi  it  In  IIh  -pshiij-  fliM' 
nt  nilinit^  'istihi'  jimn  ilictr  hifiinu  jiiiHt-',  nud 
<n'->(  <■(•(!  ^ni I l!i\\  ,M(i  fni-  tin-  ]>ni’[K>M  S  lit  <li  {i<»jiiutr 
i!H'!i'  ii.  nniu  t^rninl  ;  innr*'  halt' 
.1  uiilljiin  '.1  111!'"!  in  (  u  (ti->('n\  t  ia  a 

'li.nh  h  inah  ’’I'jn -i  ti^li  (lif  :is  sntijt  as 
ii(  i.ikiii  iiiU  Ill’  iln  uati-r,  iiini  tin  a  tiiny  tuiit 
a  pini-jJiOi  jn  liaiii  'f'ln-  Srr.mi;!  I  isin'  nt’  the 
h,  Sn>.  a  hi.  h,  am.  n!n.-  in  PiiiA.  ^^a-.  n- d  fnr 
nadJi:;  ’in  'a  is  h,  ;itf  d  Hnuian  jia  kh  nana-d 
mil.  nn'i  i.<  (ad-  tt  a  t'l-h  uond  ids  lintliirs:!: 

I  isc  :  ii’  hn  na-an--  nar  ncickiirnl.  tl  is  ^inmiiar  that 
,'ia  lidm-,  a^-  iin  ai'iichi  nt’  fond,  should  not  hitvc 
in  i  n  di-(  oven  d.  Tlic  (ifiriif,  nr  (j-irmn  d('^^(■d 
it-  liana  rmin  a  cnistaccnns  aniniai  so  <  ;dh  d. 
front  V.  Jn.'l)  it  M  a- sniia'tinu'.s  jinain.  Ajdcius  is 
sain  iiy  Pliiix  in  inn  (M^mjili a  od  the  ]iv(-r  of  the 
janilf  1  !!(  ( (<iu  not  in^^  it. 

^Vhal  tin  niarkarei  is  to  the  nortii  of  Europe, 
liio  Him} till  Is  to  tin-  soiitJi.  It  deposits  its  entrs 
in  >la\  and  .linn  \r hen  it  enters  Idte  Mediterra¬ 
nean,  seeking  the  shores  in  shoals  arranged  in. 

^  S&m her  Tliyiruvs. 
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(lays,  by  insulated  males.  The  largest  and 
strongest  are  said  to  lead  the  shoalsp  wliich 
seem  to  move  in  a  certain  order,  and  to 
divide  into  bands  as  they  proceed,  visiting  the 
shores  of  various  islands  and  countries, '  and 
enriching  their  inhabitants.  Tlieir  presence  and 
progress  are  nsnally  indicated  by  various  sea¬ 
birds,  sharks,  and  other  enemies.  One  of  the 
cartilaginous  fishes,  the  sea-ape,^  is  said  to  ac¬ 
company  them  constantly,  and  is  thence  called 
the  king  of  the  herrings.  They  throw  off  also 
a  kind  of  oily  or  slimy  substance,  which  extends 
over  their  columns,  and  is  easily  seen  in  calm 
weather.  This  substance,  in  gloomy  still  nights, 
exhibits  a  phosphoric  light,  as  if  a  cloth,  a  little 
luminous,  was  spread  over  the  sea. 

Some  conjecture  may  he  formed  of  the  infinite 
numbers  of  these  invaluable  fishesthaf  are  taken 
by  European  nations  from  what  Lacepede  relates 
— that  inNorway  twenty  millionshave  been  taken 
at  a  single  fishing,  that  there  are  few  years  that 
they  do  not  capture  four  hundred  millions,  and 
that  at  Gottenbnrgh  and  its  vicinity  seven  hun¬ 
dred  millions  are  continually  taken  ;  “  but  what 
are  these  millions,”  he  remarks,  “  to  the  incre¬ 
dible  numbers  that  go  to  the  share  of  the  Eng¬ 
lish,  Dutch,  and  other  European  nations.” 

Migrations  of  these  fishes  are  stated  to  take 
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place  at  three  difl'erent  times.  The  first  Avlien 
the  ice^egins  to  melt,  which  continues  to  the 
end  of  June  ;  then  succeeds  that  of  the  summer, 
followed  by  the  autumnal  one,  Avhich  lasts  till 
the  middle  of  September.  They  seek  places 
for  spawming,  udiere  stones  and  marine  plants 
abound,  against  which  they  rub  themselves 
alternately  on  each  side,  all  the  while  moving 
their  fins  with  great  rapidity.  According  to 
Lacepede,  William  Deukelzoon,  a  fisherman  of 
Biervliet,  in  Dutch  Flanders,  wgs  the  first  person 
who  salted  herrings,  this  uns  before  the  end  of 
the  fourteenth  century  ;  others  attribute  this  in¬ 
vention  to  William  Benckels  or  Benkelings  of 
Biemlin.  To  shew  his  sense  of  the  importance 
of  this  invention,  the  Emperor  Charles  V.  is 
stated  to  have  visited  his  tomb,  and  to  have 
eaten  a  herring  upon  his  grave.  The  smoking  of 
this  valuable  fish,  we  are  told,  was  first  practised 
by  the  inhabitants  of  Dieppe  in  Normandy. 

Next  to  tlie  herring,  the  pilchard^  is  valuable 
to  our  own  country,  especially  to  the  inhabitants 
of  Cornwall  and  Devonshire,  to  whom  this  fish 
is  as  important  as  the  herring  to  other  parts  of 
the  kingdom  ;  they  frequent  the  southern  coasts 
from  the  middle  of  summer  to  the  end  of  autumn, 
and  many  thousand  barrels  are  annually  cured. 
Lacepede  says  that,  in  one  year,  a  milliard®  of 
these  fishes  has  been  taken. 

■  Clupanodon  Pilcardus.  One  thou.sana  million. 
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The  sprat’  and  the  anchnvy,"  are  two  other 
fishes  of  the  present  tribe,  the  former,  afVertain 
seasons,  fnrnishiflg  a  consideral)](‘  supply  of  food 
to  tlie  lower  orders,  and  also  a  feriiii/jng  kind  of 
inannre  to  the  farmer  and  ho]>-ero\\<  r,  though, 
it  must  he  confessed,  very  a)inoyina  to  the  tra- 
yeller  passing  through  a  couiury  where  it  is  so 
employed,  by  its  disagreeable  stench,  and  to 
those  who  inhabit  it  by  its  putrid  effluvia,  which 
I  have  known  to  produce  fevers ;  the  other  minis¬ 
tering  to  the  enjoyment  and  luxury  of  the  wealthy 
by  its  piquancy  when  pickled,  or  reduced  to  an 
essence  ;  but  on  these  I  shall  not  further  enlarge. 

The  next  tribe  of  migratory  fislies  is  one  whose 
several  species  are  intermediate  betwnen  marine 
and  fresh-water  fishes,  roving  indifferently  in  the 
sea,  and  rivers,  and  lakes,  and  thus  is  fitted  by 
Providence  to  make  up  to  the  inhabitants  of 
Inland  countries  their  distance  from  the  other 
migraters,  by  a  supply  brought,  as  it  were,  to 
their  very  doors.  The  fishes  in  question  belong 
also  to  the  abdominal  class,  and  form  the  salmon 
genus,  including  the  salmon,’’  the  salmon-trout,^ 
the  trout,®  the  grayling,’’  the  charr,^  the  smelt,** 
the  hncho,®  and  many  other  species.  I  shall, 
however,  confine  my  observations  principally  to 


t  Cliipea  Sprattus. 
3  Sulmo  Sa.lar. 
s  .S'.  Fario. 

7  S.  Alpinus. 

9  S.  Hvcho. 


7  C.  enerasicolus. 
*  S,  7'rutt.a. 

S.  Thymallus, 
^  S.  Eperlanus, 
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the  king,  as  it  may  be  called,  of  the  river 
migraterSk — the  salmon.  In  our  own  country  this 
noble  fish  is  too  high-priced  to  form  a  general 
article^ of  food,  and  may  be  reckoned  amongst 
the.-lnkuries  of  the  rich  man’s  table;  but  in 
otherSj  /especially  amongst  some  of  the  North¬ 
western  American  tribes,  they  are  gifts  of  Pro¬ 
vidence,  which  forms  their  principal  food  at  all 
seasons.  One,  which  Sir  George  Mackenzie 
fell  in  with,  in  his  journey  from  Canada  to  the 
Pacific,  were  perfect  Ichthyophagites,  and  would 
touch  no  other  animal  food.  These  people  con¬ 
struct,  with  great  labour  and  ingenuity,  across 
their  streams,  salmon  weirs,  which  are  formed 
with  timber  and  gravel,  and  elevated  nearly  four 
feet  above  the  level  of  the  water;  beneath 
machines  are  placed,  into  which  the  salmon  fall 
when  they  attempt  to  leap  over  the  weir.  On 
either  side  is  a  large  frame  of  timber- work,  six 
feet  above  the  level  of  the  upper  water,  in  which 
passages  are  left  for  the  salmon,  leading  into  the 
machines.  When  they  catch  their  salmon  they 
string  them  and  suspend  them,  at  first,  in  the 
river.  The  women  are  employed  in  preparing 
and  curing  these  fish ;  for  this  purpose  they  ap¬ 
pear  to  roast  them  first,  and  then  suspend  them 
on  the  poles  that  run  along  the  beams  of  their 
houses,  in  which  there  are  usually  from  three  to 
five  hearths,  the  heat  and  smoke  from  which 
contribute,  no  doubt,  to  their  proper  curing. 
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Hie  siilrnoi),  indeed,  frc(jueiit,8  every  sea,  the 
aretic  as  well  a,s  the  equatorial ;  it  is  found  even 
ill  great  lakes  and  inland  seas,  ks  (he  (hijjpian, 
int;o  whieli  it  is  even  affirmed  to  mafce -its  %‘^y 
by  a  siibterranean  cliannel  Iroin  the  Persian 
thdf~il  goes  as  far  south  as  Neu  JTollaiid  o&d 
(be  Australian  seas;  but,  it  is  said  nt'veh  to 
have  been  foimd  in  the  Mediterranean,  and 
ajApears  to  have  been  unknown  to  Aristotle. 
Pliny  mentions  it  as  a  river  fish,  preferred  to  all 
marine  ones  by  the  inhabitants  of  GauL  It 
traverses  the  Avbole  length  of  the  largest  rivers. 
It  reaches  Bohemia  by  the  Elbe,  Switzerland 
by  the  Bhine,  and  the  Cordilleras  of  America 
by  the  mighty  Maragnon  or  River  of  Amazons, 
wliose  course  is  more  than  three  thousand  miles. 
In  temperate  climates  the  salmon  quits  the  sea 
early  in  the  spring,  when  the  waves  are  driven 
by  a  strong  wind  against  the  river  currents.  It 
enters  the  rivers  of  France  in  the  beginning  of 
the  autumn,  in  September ;  and  in  Kamtchatka 
and  Nortli  America  still  later.  In  some  countries 
this  is  called  the  salmon-wind.  They  rush  into 
rivers  that  are  freest  from  ice,  or  where  they  are 
carried  by  the  liighest  tide,  favored  by  the  Avind  ; 
they  prefer  those  streams  that  are  most  shaded. 
They  leave  the  sea  in  numerous  bands,  formed 
with  great  regularity.  The  largest  indivddual, 
which  is  usually  a,  female,  takes  the  lead,  and  is 
followed  by  others  of  the  same  sex,  two  and  two. 
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receive  her  spfiwn,  arid  when  deposited  to  cover 
it  np,  but  this  admits  of  some  doubt. 

Amongst  the  migratioiil  of  fishes,  I  must  not 
neglect  those  that  take  place  in  consequence  of 
the  water  in  the  ponds  or  pools  tliat  they  inhabit 
being  dried  up  :  some  of  these  are  very  extra¬ 
ordinary,  and  prove  that  when  the  Creator  gaA’'e 
being  to  these  animals,  he  foresaw  the  circum¬ 
stances  in  which  they  would  be  placed,  and 
mercifully  provided  them  with  means  of  escape 
from  dangers  to  which  they  were  necessarily 
exposed. 

In  very  dry  sumniers,  the  fishes  that  inhabit 
the  above  situations,  are  reduced  often  to  the 
last  extremities,  and  endeavour  to  relieve  them¬ 
selves  by  plunging,  first  their  heads,  and  after¬ 
wards  their  whole  bodies,  in  the  mud  to  a  con¬ 
siderable  depth ;  and  so,  though  many  in  such 
seasons  perish,  some  are  preserved  till  a  rainy 
one  again  supplies  them  with  the  eleirient  so 
indispensable  to  their  life.  Carp,  it  is  known, 
may  be  kept  and  fed  a  very  long  time  in  nets  in 
a  damp  cellar,  a  facrdty  which  tits  them  for  re¬ 
taining  their  vitality  when  they  bury  themselves 
at  such  a  depth  as  to  shelter  them  from  the 
heat. 

But  others,  when  reduced  to  this  extremity, 
desert  their  native  pool,  and  travel  in  Search  of 
another  that  is  better  supplied  with  water.  This 
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has  long  been  known  of  eels,  which  wind,  by 
nighty  through  the  grass  in  search  of  water,  when 
so  cirfcumstanced.  Dil  Hancock,  in  the  Zoolo- 
gicai  Joflfrnal,  gives  an  account  of  a  species  of 
fiSh#^l©d,  by  the  Indians,  the  Flat-head  Hassar, 
and  belonging  to  a  genus  ^  of  the  family  of  the 
Silnridans,  which  is  instructed  by  its  Creator, 
when  the  pools,  in  which  they  commonly  reside, 
in  very  dry  seasons,  lose  their  water,  to  take  the 
resolution  of  marching  by  land  in  search  of 
others  in  which  the  water  is  not  evaporated. 
These  fish  groAv  to  about  the  lepgth  of  a  foot, 
and  travel  in  large  droves  with  this  view ;  they 
move  by  night,  and  their  motion  is  said  to  be 
like  that  of  the  two-footed  lizard.”  A  strong 
serrated  arm  constitutes  the  first  ray  of  its  pec¬ 
toral  fin.  Using  this  as  a  kind  of  foot,  it  should 
seem,  they  push  themselves  forwards,  by  means 
of  their  dlastic  tail,  moving  nearly  as  fast  as  a 
man  will  leisurely  walk.  The  strong  plates 
which  envelope  their  body,  probably,  facilitate 
their  progress,  in  the  same  manner  as  those 
under  the  body  of  serpents,  which  in  some  de¬ 
gree  perform  the  office  of  feet.  It  is  affirmed 
by  the  Indians,  that  they  are  furnislied  with  an 
internal  supply  of  water  sufficient  for  their 
journey,  which  seeiiis  confirmed  by  tlie  cir¬ 
cumstance  that  their  bodies  wlien  taken  out 
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of  the  wtiter,  even  if  wiped  <lry  with  a  cloth, 
fjecome  iiislanlly  moist  again.  Mr.  Gamphell, 
a  friend  of  Dr.  Hancock X  ^’t'S^hlent  in  lEsae- 
qniho,  once  fell  in  with  a  drove  of  these  animals, 
which  were  so  nnmerons,  that  the  Indians  filled 
several  baskets  with  them. 

Another  migrating  fish  was  found  by  tlmu- 
sands  in  the  ponds  and  all  the  fresh  waters  of 
Carolina,  by  Bose  ;  and  as  these  pools  are  sub¬ 
ject  to  be  dry  in  summer,  the  Creator  has  fur¬ 
nished  this  fish,  as  well  as  one  of  the  flying 
ones/  by  means  of  a  membrane  which  closes 
its  mouth,  with  the  laculty  of  living  out  of  water, 
and  of  travelling  Ivy  leaps,  to  discover  other  pools. 
Bose  often  amused  himself  with  their  motions 
when  h  e  had  placed  them  on  the  ground,  and  he 
found  that  they  always  direct  themselves  towards 
the  nearest  water,  which  they  conld  not  possibly 
see,  and  which  they  must  have  discovered  bj 
some  internal  index ;  during  their  migratiops^' 
they  furnish  food  to  numerous  birds  and  re])til^r‘ 
They  belong  to  a  genus  of  abdominal  fishes,  " 
and  are  called  swampines.  It  is  evident  from 
this  statement  that  these  fishes  are  both  fitted 
by  their  Creator,  not  only  to  exist,  but  also  move 
along  out  of  the  water,  and  are  directed  by  the  in¬ 
stinct  implanted  by  him,  to  seek  the  nearest  pool 
that  contains  that  element ;  thus  furnisliing  a 
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strong  proof  of  what  are  called  compensating  con- 
triva^es ;  neither  of  these  fishes  have  legs,  yet 
the  Mie  can  walk  an#  the  other  leap  without 
them,  by  other  means  with  which  the  Supreme 
Intelligence  has  endowed  it.  I  may  here  ob¬ 
serve  that  the  serrated  bone,  or  first  ray  of  the 
pectoral  fin,  by  the  assistance  of  which  the  flat- 
head  appears  to  move,  is  found  in  other  Siluri- 
dans,  which  leads  to  a  conjecture  that  these 
may  sometimes  also  move  upon  land. 

Another  fish,  ^  found  by  Daldorf,  in  Tranque- 
bar,  not  only  creeps  upon  the  shore,  but  even 
climbs  the  Fan  palm*  in  pursuit  of  certain  Crus¬ 
taceans  which  form  its  food.  The  structure  of 
this  fish  peculiarly  fits  it  for  the  exercise  of  this 
remarkable  instinct.  Its  body  is  lubricated  with 
slime  which  facilitates  its  progress  over  the  bark, 
and  amongst  its  chinks ;  its  gill-covers  are  armed 
with  numerous  spines,  by  which,  used  as  hands, 
,4^ appears  to  suspend  itself;  turning  its  tail  to 
pe  left,  and  standing,  as  it  were,  on  the  little 
spines  of  its  anal  fin,  it  endeavours  to  push  itself 
upwards  by  the  expansion  of  its  body,  closing 
nt  the  same  time  its  gill-covers,  that  they  may 
not  prevent  its  progress ;  then  expanding  them 
again  it  reaches  a  higher  point;  thus,  and  by 
bending  the  spiny  rays  of  its  dorsal  fins  to  right 
and  left,  and  fixing  them  in  the  bark,  it  c(ni- 

1  Perea  scundens.  ”  Borussns  fiahcll\formu. 
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for  a  time,  and  return  to  them  to  cast  their 
spawn ;  but  the  most  celebrated  of  all  is  that 
known  by  the  aboye  appellation,  and  alluded  to 
by  Dr.  Paley,  under  the  name  of  the  violet  crab, 
and  which  is  called  by  French  the  tourlourou.^ 
These  crabs  are  natives  of  the  West  Indies  and 
South  America.  In  May  and  June,  when  the 
rainy  season  takes  place,  their  instinct  impels 
them  to  seek  the  sea,  that  they  may  fulfil  the 
great  law  of  their  Creator,  and  cast  their  spawn. 

They  descend  the  mountains,  which  are  their 
usual  abode,  in  such  numbers,  that  the  roads 
and  woods  are  covered  with  them.  They  feel 
an  impulse  so  to  steer  their  course,  that  they 
may  travel  by  the  easiest  descent,  and  arrive 
most  readily  at  the  sea,  the  great  object  at  which 
they  aim.  They  resemble  a  vast  army  march¬ 
ing  in  battle  array,  without  breaking  their  ranks, 
follos^ing  always  a  right  line ;  they  scale  the 
houghs,  and  surmount  every  other  obstacle  that 
lies  in  their  way.  They  sometimes  even  get 
into  the  houses,  making  a  noise  like  that  of  rats, 
and  when  they  enter  the  gardens  they  commit 
great  devastations,  destroying  all  their  produce 
with  their  claws.  They  are  said  to  halt  twice 
every  day,  and  to  travel  chiefly  in  the  night. 
Arrived  at  the  sea-shore,  they  are  there  reported 
to  bathe  three  or  four  different  times  •,  when 
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retiring  to  tiic  iti’itilihouriit'j,  ploin'^.  or  MOtKi-, 
they  repose  for  ‘^oine  and  theo  tlu'  ft  utalcs 

ri  turii  U)  tlit'  '•vaU’i-,  ami  coironit  tiicir  euus  to  ll)*' 
a'a.vf"-,.  'This  hiisijH  di-pnlchod,  tiie.v  ctidea- 
Tdur  to  O'eaiU;  in  lio'  saiiie  or(l<  r.  the  t'Oimtry 
iin  v  )ia<!  h  it,  ajili  h\  the  -aiiK'  i'onlo,  hiit  ojiilv 

(i'M-  iiio>i  viaorou."  fan  iraeJj  thf  iitoiinlani'^.  Tiio 
;-;;i'ea.tei'  jjari  a,r<;  >.•>  and  lean,  liiat  tin's  are 

foi’ced  l(i  stop  to  reenni  tin  ir  Mn  imi}*  in  tlic  first 
country  they  reach.  Wiien  anis(d  at  their 
ha]>itations.  they  have  a  m^w  hil)onr  to  undergo, 
for  runv  is  the  time  of  tin  ir  moult.  'Idiey  hide 
themselves  in  their  snhn  rr.uit  mi  rotn'Uts  for  this 
purpose,  so  that  not  a  'umii-  out  can  he  seen  : 
they  even  stop)  np  th(  month  t»i'  tin  .r  burrorvs. 
Some  writers,  horvever.  atfinu  that  tin  )  change 
their  shells  immediately  after  tin  ir  opposition. 

The  respiration  of  these  land-crabs,  for  a  long 
time,  had  puzzled  comparative  anatomists, -=- 
They  could  not  expdain  how  animals,  hreathing 
by  gills,  could  subsist  so  lotrg  out  of  the  water 
without  these  organs  becoming  u>el« 

Audouin,  however,  and  Milne  Edvards,  cleared 
up  the  mystery  by  tile  discover)  ol‘  a  kind  of 
trough,  formed  by  the  folds  which  lino  and  con¬ 
stitute  the  parietea  of  the  branchial  <'ii\ity,  and 
destined  to  contain  and  preserve  a  certain  quan¬ 
tity  of  water  proper  to  nlbisten  tlu'  uill^.  One 
sfiecies’  has  more  tliaii  one  ptockcU,  or  vesicle, 

^  Gecarcimts  Uca.  >  .  . .  . 
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filled  with  that  fluid.  This  trough  exists  in  the 
horsemen  land-crabs/  but  it  is  a  smaller,  and  a 
spongy  mass  furnishes  the  requisite  moisture. 
The  gills  of  the  land-crabs,  in  other  respects,  do 
not  difier  from  those  of  the  tribe  in  general. 
God,  when  he  formed  these  animals,  would  not 
separate  them  from  their  kind  by  a  different 
mode  of  respiration,  but  by  this  compensating 
contrivance  he  fitted  them  for  the  circumstances 
in  which  he  decreed  to  place  them,  and  for  a 
long  sojourn  out  of  the  water. 

What  is  the  great  object  of  this  law  of  the 
Creator,  that  impels  them  to  seek,  in  many  cases, 
a  mountain  retreat,  at  a  distance  from  the  ocean, 
which  forms  the  liquid  atmosphere  fitted  to  the 
great  body  of  the  Crustaceans,  has  not  hitherto, 
for  want  of  sufficient  and  accurate  details  of  their 
history,  been  made  fully  obvious.  When  insects 
leave  the  waters  to  become  denizens  of  the  earth 
and  air,  the  object  appears  evidently  an  increase 
of  food,  not  only  for  terrestrial  animals,  wdiether 
moving  on  the  one  or  in  the  other,  but  to  mul¬ 
tiply  even  that  of  the  inhabitants  of  the  waters. 
When  th^  day-flies ""  burst  in  such  myriads  from 
the  banks  of  rivers  Avhich  they  inhabited  in  their 
first  state,  the  fishes  are  all  in  motion,  and  often 
jump  from  the  water  to  catch  the  living  flakes 
tMt  are  every  moment  descending.  When  in  lhe 

1  ‘  *  Oi^pode.  ^  Ephewcrn. 
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V, or  mitlpr  it,  nuintaJ^  a))d  tiu  uiay- 

are  or  POiUH'nlcd  irotu  tia- 

aji'1  liiM’oidrf  arc  act  so  (.a'^y  to  ooinc  at;  hut. 
nc,v,  3^  tlu'ir  liarvost,  jiiut  when  thev  di-op  tlicii- 
eg'gs,  they  fail  towards  llic-  -tnnjn.  and  it  is 
deemed  a,  shower  of  ma33i!3(. 

The  same  object  brings  lisc  m  ncimI  kitids  of 
land-crabs  at  certain  tijiic's  to  sea.  U;  depo->it 
their  eggs  where  their  yonnu  may  rcacii  a  cci- 
taiii  niatiirity,  if  not  iisnh'i'ao  a  melaiuorpiiosis  : 
probably^  at  this  period  titta-c  au  nv-.(nib}iige  r>f 
aqi'atic  deyo^irers  of  Crnstarenns.  to  shaix  iii  riic 
expected  harvest.  And  dnii^ig  liic  roiile  <)i  tlie 
myriads  that  thiis  mig'-aif  t<>  du'  so,-,,  h^  and 
bisxls,  and  man  Imnsed',  ail  pnrf.ik..  of  -.Ik'  h'ost 
tlins  provided  for  the:or. 

If  we  give  this  subject  of  the  migration  of 
animals  due  considera.tion,  and  reflect  what..- 
would  be  the  consequence  if  no  animals  ever 
changed  their  quarters,  we  shall  find  ahundasit 
reason  for  thankfulness  to  the  xllniighty  Failiev 
of  the  universe,  for  the  care  he  ha-  taken  ol  liis 
wdiole  family,  and  of  his  C3*eature  mail  in  par¬ 
ticular,  consulting  not  only  his  susttaiiatiun  and 
the  gratification  of  his  ] salat e  by  in idtiply inv¬ 
alid  varydiig  his  food,  i.nt  ah<^  that  ol  iiis  other 
senses,  by^  the  beautyq  isiotiiuis.  aji<]  inuHic  ot  tin* 
animals  that  are  his  suinm*'!’  or  winter  vi-^itei'.s : 
did  the  nightingale  forsak*;  our  gi'ovo,  the 
sw'allow  our  houses  and  gardens,  the  cod-fish. 
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mackarel,  salmon,  and  herring  our  seas,  and  all 
the  other  dnimars  that  occasionally  visit  us  their 
several  haunts,  ho^  vast  would  be  the  abstraction 
from  the  pleasure  and  comfort  of  our  lives. 

By  means  of  these  migrations,  the  profits  and 
enjoyments  derivable  from  the  animal  creation 
are  also  more  equally  divided,  at  one  season 
visiting  the  south,  and  enlivening  their  winter, 
and  at  another  adding  to  the  vernal  and  SLUnmer 
delights  of  the  inhabitant  of  the  less  genial 
regions  of  the  north,  and  makiqg  up  to  him  for 
the  privations  of  winter.  Had  .the  Creator  so 
willed,  all  these  animals  might  have  been  organ¬ 
ized  so  as  not  to  require  a  warmer  or  a  colder 
climate  for  the  breeding  or  rearing  of  their 
young :  but  his  will  was,  that  some  of  his  best 
gifts  should  thus  oscillate,  as  it  were,  betv^een 
two  points,  that  the  benefit  they  conferred  might 
be  more  widely  distributed,  and  not  become  the 
sole  property  of  the  inhabitants  of  one  climate  : 
thus  the  swallow  gladdens  the  sight  both  of  the 
Briton  and  the  African ;  and  the  herring  visits 
the  coasts,  and  the  salmon  the  rivers  of  every 
region  ctf  the  globe.  What  can  more  strongly 
mark  design,  and  the  intention  of  an  all-powerful, 
aHsWise,  and  beneficent  Being,  tlian  that  sucIj 
a'/'^ai^ty  of  animals  shoubl  be  so  organized 
and  circurhstanced  as  to  be  dirccied  annually, 
by  some  pressing  want,  to  seek  distant  (  liniafe'-, 
ithd/ktfisfCahi^rta in  period,  to  return  again  1n  llieir 
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ibrrnta-  (jiiarters;  and  that  this  instiinn  should  be 
productive  of  so  miicli  good  to  ioaidvind,  and,  at 
the  same  time,  be  nect-'-arx,  uiuhT  its  ju’esent 
circumstances, foi-  ilie  ])a  ''eiaa1i<iu  or  [propagation 
of  the  species  of  ilu'se  s(;v('rai  aiiimal.'. 

;  There  is  anotlK'r  \i(■v^  tlmt  max  in  taken  of 
this  subject,  eqnalh^  shewing  liie  atuauion  of  tlio 
Ahnighty  Father  to  the  want‘d  of  or  cry  descrij)- 
tion  of  his  creatures.  The  miuratim;'  tribos  of 
almost  every  kind  are  attended  by  munenjus 
bands  of  predaceous  animals,  which,  as  well  as 
man,  partake  in  the  general  harvest ;  ■  the  bears, 
wolves,  foxes,  dogs,  and,  in  tropical  countries, 
other  beasts  of  prey,  hang  on  the  flanks  of  the 
bands  of  emigrators,  and  capttu'e  and  devour  the 
stragglers.  The  vultures,  and  other  carnivorous 
birds,  follow  and  share  in  the  spoil :  and  the  emi¬ 
grating  fishes  are  attended  by  whole  tribes  of 
predaceous  birds  and  fishes,  which  thin  their 
numbers  before  they  are  taken  by  the  nets  of  the 
fisherman. 


I  am  next  to  say  something  on  the  local  distri¬ 
bution  of  animals.  By  tlieir  heal  distribution,  1 
mean  tlieir  station  in  any  given  country.  Under 
this  head  they  may  he  divided  into  terrestrial, ^ 
amphibious,  and  aquatic. 

The  local  distribution  of  terrestrial  animals  is 
very  divei'sified .  Some  inhabit  the  loftiest  inoiin- 
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tains,  here  the  eagle  builds  its  aerie,  and  the 
condor  1  deposits  its  eggs  on  the  bare  rock  ;  and 
fere  the  chamois-  often  laughs  at  the  efforts  of 
the  hunter,  astonishing  him  by  the  ease  with 
which  it  scours  over  the  rocks,  or  with  which 
it  ascends  or  descends  the  most  inaccessible 
precipices. 

^me  animals,  that  in  high  latitudes  are  found 
in  the  plains,  in  a  warmer  atmosphere  seek  the 
mountains..  Of  this  description  is  the  beautiful 
Apollo  butterfly,^  which,  in  Sweden  is  very  com¬ 
mon  in  the  country  and  gardens  about  Upsal, 
while  in  France  it  is  found  only  on  mountains 
between  three  and  four  thousand  feet  above  the 
level  of  the  sea.  I  received  very  fine  specimens 
collected  by  a  friend  in  the  Pyrenees.  The 
common  viper  *  also,  which  in  northern  Europe 
is  found  in  the  plains,  in  southern  is  found  only 
on  Alpine  or  Subalpine  mountains. 

It  has  been  observed  by  an  ingenious  and 
learned  writer,  that  the  terrestrial  globe  seems 
to  be  formed  of  tAVo  immense  mountains,  set 
base  to  base  at  the  equator,  and  that  upon  eacii 
of  these  femispheres  the  vegetables  and  animals 
are  generally  placed  in  parallel  zones,  accortlijig 
to  the  degree  of  heat  or  cold.  The  exceptions  to 
this  rule,  he  further  observes,  are  easy  to  be  aj)- 


*  Sarcorhamphus  Gryphus. 
Parnassius  Apollo. 
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preciated,  and  confirm  its  truth,  since  the  moim- 
tains,  the  various  elevations  and  depressions  of 
the  country,  which  even  under  the  same  parallel 
modify  the  ordinary  temperature,  produce  vege¬ 
tables,  and  often  animals,  analogous  to  their 
several  degrees  of  heat  or  cold.  The  lofty  moun¬ 
tains  in  tropical  countries,  exh  ibit  from  their  base 
to  their  snow-clad  summits,  the  same  gradation 
as  these  hemispheres  present  in  going  from  the 
equator  towards  the  poles. 

The  majoritsr,  however,  of  animals  do  not 
ascend  such  heights,  but  seek  their  subsistence 
in  the  plains,  and  less  elevated  regions ;  yet  here 
a  considerable  difference  obtains  according  to 
the  nature  of  the  soil  and  country.  The  vast 
sandy  desarts  of  Africa  and  Asia,  the  Steppes  of 
Tartary,  the  Llanos  and  Pampas  of  South  Ame¬ 
rica  have  their  peculiar  population ;  in  the  for¬ 
mer  the  camel,’  and  his  master  the  Arab,  whose 
great  wealth  he  constitutes,  are  indigenous ;  in 
the  latter  the  liorse  and  the  Tartar  Avho  rides  and 
eats  him;  or  the  Hispano- American,  and  the 
herds  of  horses  and  oxen,  returned  to  their  wild 
and  primitive  type,  who  snares  them  with  his 
lasso,  and  reduces  them  again  to  the  yoke  of  man. 
Numerous  also  are  the  peculiar  animal  produc¬ 
tions  to  wdrich  different  soils  afford  subsistence. 
The  sea-shore,  sandy  and  barren  vrastes,  woods 

1  Ninnus. 
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and  forests,  arable  lands,  pasture,  meadow  and 
marsh,  all  are  thus  distinguished  ^  every  plant 
almost  is  inhabited  by  insects  appropriated  to 
it,  every  bird  has  its  peculiar  parasite  or  louse ; 
and  not  only  are  the  living  animals  so  infested, 
but  their  carcasses  are  bequeathed  to  a  nume¬ 
rous  and  varied  army  of  dissectors,  who  soon 
reduce  them  to  a  naked  skeleton ;  nay,  their 
very  excrements  become  the  habitation  of  the 
grubs  of  sundry  kinds  of  beetles  and  flies. 

But  not  only  is  the  surface  of  the  earth  and  its 
vegetable  clothing,  thickly  peopled  with  animals, 
but  many,  even  quadrupeds  and  reptiles,  as  well 
as  insects  and  worms,  are  subterranean,  and  seek 
for  concealment  in  dens,  caves  and  caverns,  or 
make  for  themselves  burrows  and  tortuous  paths 
at  various  depths  under  the  soil,  or  seek  for 
safety  and  shelter,  by  lurking  under  stones  or 
clods,  and  all  the  dark  places  of  the  earth. 

To  other  animals,  in  order  to  pass  gradually 
from  such  as  are  purely  terrestrial,  to  those  that 
are  aquatic,  Providence  has  given  the  privilege 
to  frequent  both  the  earth  and  the  water ;  some 
of  which  may  be  regarded  as  belonging  to  the 
former,  and  frequenting  the  latter,  as  water  fowl 
of  various  kinds,  the  amphibious  rat,"  the  archi¬ 
tect  beaver,^  many  reptiles,  and  some  insects ; 
others  again  as  belonging  to  the  latter,  and  fre- 


1  Lemmus  amphibius. 
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Amongst  those  that  inhabit  fluids,  none  are 
more  wonderful  than  those  that  are  termed  In- 
fusories;^  because  they  are  usually  found  in  in¬ 
fusions  of  various  substances,  &c.;  when  dry, 
these  animals  lose  all  signs  of  life,  but  upon  im¬ 
mersion,  even  after  the  lapse  of  years,  they  im¬ 
mediately  awake  from  their  torpor  and  begin  to 
move  briskly  about.  Even  the  air,  according  to 
Spallanzani,  seems  to  contain  the  germes  or 
eggs  of  these  infinite  simals  of  creation,  so  that 
we  swallow  them  when  we  breathe,  as  well  as 
when  we  drink. 

With  respect  to  animals  more  entirely  aquatic, 
some  inhabit,  as  the  majority  of  sea-fishes  and 
animals,  salt  waters  only,  some  salt  at  one  time 
and  fresh  at  another,  as  the  species  of  the  salmon 
genus,  the  sturgeon,  &c.;  and  some  frequent 
brackish  waters,  as  some  flat-fish,  and  shell-fish. 

The  bed  of  the  mighty  ocean  is  not  only 
planted  with  a  variety  of  herbs,  which  afford  pas¬ 
ture  to  many  of  its  animal  inhabitants,  but  it  has 
other  productions  which  represent  a  forest  of 
trees  and  shrubs,  and  are,  strictly  speaking,  the 
first  members  of  the  zoological  world,  connecting 
it  with  the  vegetable  ;  these  are  denominated 
Zoophytes  or  animal  plants,  and  Polypes  {Poly¬ 
pus).  This  last  name  has  been  adopted  from 
Aristotle;  with  him  however  and  the  ancients. 

1  Infusoria,  Acrita,  Agastria,  Amorpha,  Microscopicu. 
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it  is  evidently  used  to  designate  the  Argonaut’ 
and  Nautilus  of  the  moderns,  and  also  to  inclmk? 
some  tfirrestria!  sliells.  I’litt  Zoophytes  however 
are  not  confined  to  the  ocean,  every  rividet,  and 
stagnant  ditch  or  pool  affords  to  some  kinds, 
more  commonly  denominated  Polypes,  and  also 
to  some  sponges,  their  destined  habitation.  An 
infinite  army  of  sliell-fish,  whetJier  nudtivalve, 
bivalve,  or  univalve,  also  cover  the  bed  of  the 
ocean,  or  move  in  its  waters,  and  some  dance 
gaily  on  its  surface  with  expanded  sails,  or  dash¬ 
ing  oars  wlien  tempted  l)y  fair  weather. 

From  this  brief  view  of  the  local  distribution  of 
animals  and  their  various  haunts,  we  see  the  care 
of  Divine  Providence,  that  no  place,  however, 
at  first  sight,  apparently  unfit,  might  be  without 
its  animal  as  well  as  vegetable  population :  if 
the  hard  rock  is  clothed  with  a  lichen,  the 
liclien  has  its  inhabitant :  and  that  inhabitant, 
besides  affording  an  appropriate  food  to  the  bird 
that  alights  upon  the  rock,  or  some  pai'asite  that 
has  been  hatched  in  or  upon  its  own  body, 
assists  in  forming  a  soil  upon  it.  There  is 
no  place  so  horrible  and  fetid  from  unclean  and 
putrid  substances,  that  is  not  cleansed  and  puri¬ 
fied  by  some  animals  that  are  either  its  constant 
or  nomadic  inhabitants.  Thus  life,  a  life  at- 
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tended  in  most  cases,  if  not  all,  with  some  enjoy¬ 
ment,  swarms  every  where— in  the  air,  in  the 
earth,  under  the  earth,  in  the  waters— there  is  no 
place  in  which  the  will  of  an  Almighty  Creator 
is  not  executed  by  some  being  that  hath  animal 
life.  What  Power  is  manifested  in  the  organiza¬ 
tion  and  structure  of  these  infinite  hosts  of  exist¬ 
ences  !  what  Wisdom  in  their  adaptation  to  their 
several  functions !  and  what  Goodness  and  stu¬ 
pendous  Love  in  that  universal  action  upon  all 
these  different  and  often  discordant  creatures 
compelling  them,  while  they  are  gratifying  their 
own  appetites  or  passions,  and  following  the  lead 
of  their  several  instincts,  to  promote  the  good  of 
the  w’hole  system,  combining  into  harmony  almost 
universal  discord,  and  out  of  seeming  death  and 
destruction  bringing  forth  life  and  health  and 
universal  joy !  He  who,  as  an  ancient  writer 
speaks,  “  Contains  all  things,”^  can  alone  thus 
act  upon  all  things,  and  direct  them  in  all  their 
ways  to  acknowledge  him  by  the  accomplish¬ 
ment  of  each  wise  and  beneficent  purpose  of  his 
will.  Philo  Judaeus,  in  his  book  upon  agricul¬ 
ture,*  speaking  of  those  words  of  the  Psalmist, 
“  The  Lord  is  my  shepherd,  therefore  can  I  lack 
nothing f  has  the  following  sublime  idea,  illus¬ 
trative  of  this  subject.  “  God,  like  a  shepherd 


‘  Hernias. 
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and  king,  leads,  according  to  right  and  law,  tlie 
earth,  and  the  water,  ajid  (he  air,  and  the  fire, 
and  wliatever  plants  or  animals  are  thrjrein, 
things  mortal  and  things  divine;  the  physical 
structure  also  of  the  heavens,  and  the  circuit  of 
the  sun  and  moon  ;  the  revoluticms  and  harmo¬ 
nious  choirs  of  the  other  stars ;  placing  over 
them  his  right  Word  the  first  born  Son,  who  hath 
inherited  the  care  of  this  Holy  Flock,  as  tlie 
Viceroy  of  a  mighty  King.” 


Chapter  in. 

Functions  and  Instincts  of  Animals. 

HAViiSiCr,  in  the  last  chapter,  stated  how  the  dis¬ 
persion  and  distribution  of  animals,  under  the 
Divine  superintendence  and  direction,  probably 
took  place  after  the  Deluge  ;  and  havpig  like¬ 
wise  considered  those  temporary  changes  of 
place,  either  casual  or  periodical,  wliich  are  still 
in  operation,  I  shall  next  endeavour  to  give  a 
general  sketch  of  the  animal  kingdomj  its 
classes  and  larger  groups,  and  so  much  of  their 
history,  habits,  and  instincts,  as  may  be  neces¬ 
sary  to  indicate  their  sereral  functions  tind  offices 
in  the  general  plan  of  creation,  so  as  to  illustrate 
more  strikingly  the  Goouness  that  willed,  the 
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Wisdom  that  planned,  and  the  Power  that  exe¬ 
cuted  the  wondrous  w^hole ;  so  that  each  in  its 
place  and  station,  by  employing  the  faculties 
and  organs,  with  which  he  has  gifted  it,  in 
accomplishing  his  will,  praises,  though  uncon¬ 
sciously,  its  Almighty  and  Beneficent  Creator, 
thus  loudly  calling  upon  man,  the  rational  head 
of  the  creation,  to  take  up  the  strain  and  lead 
the  general  choir. 

Before  I  descend  to  particulars,  I  must  say  a 
few  words  upon  the  general  functions  of  the 
animal  kingdom.  These,  like  Janus,  have  a 
double  aspect; — on  one  side  they  affect  the 
vegetable  world,  and  on  the  other  their  own 
body. 

There  is  a  singular  contrast  and  contrariety 
between  the  majority  of  animals  and  vegetables. 
The  head  of  the  animal  and  the  root  or  base  of 
the  vegetable  perform  the  same  office,  that  of 
collecting  and  absorbing  the  nutriment  of  each. 
The  animal  derives  this  nutriment  from  organic 
matter,  the  vegetable  from  inorganic.  The  plant 
gives  oxygen  to  the  heaven,  and  falling  leaves 
and  other  matters  to  the  earth.  The  animal 
gives  nitrogen  to  the  former,  and  the  rejecta¬ 
menta  of  its  food  to  the  latter.  The  most  beau¬ 
tiful  and  admired,  and  odorous  and  elevated 
parts  of  the  plant  are  its  reprodmfive  organs 
and  their  appendages,  whih‘  in  tljc  animal  they 
are  the  very  reverse  of  this. 
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But,  in  all  this,  we  see  the  wisdom  and  fore¬ 
thought  of  the  Creator.  We  see  how  exactly, 
by  this  mutual  inversion,  each  class  of  beings  is 
fitted  foi-  its  station  and  functions.  The  plant 
to  take  root  in,  invest  and  ornament  the  earth, 
and  keep  the  atmospliere  pure  by  a  constant 
supply  of  vital  air ;  the  animal  to  browse  and  trim 
the  vegetable,  and  by  checking  its  luxuriance 
promote  its  welfare,  to  furnish  it  \^ith  a  product 
calculateil  for  its  health  and  necessary  to  its 
existence ;  and  by  the  manure,  various  in  kind 
as  the  animals  themselves,  which  it  produces, 
supplying  to  the  earth  fresh  pabulnm  for  its 
vegetable  tribes,  and  making  good  what  it  lost 
by  the  exhaustion,  occasioned  by  the  infinite 
myriads  that,  investing  it  on  all  sides  like  a 
garment,  derive  their  nutriment  from  it,  some 
plunging  deep,  and  others,  as  it  w’ere,  skim¬ 
ming  the  surface :  if  we  contrast  this  with  the 
returns  they  make,  we  shall  be  convinced  that, 
in  this  case,  the  expenditure  would  vastly  exceed 
the  income,  and  that  a  class  of  beings  was 
essentially  necessary  as  a  counterpoise,  which, 
by  taking  little  or  nothing  immediately  from 
the  soil,  at  the  same  time  that  they  added  to  it, 
some  in  a.  greater  and  some  in  a  less  degree, 
might  aiford  a  sufficient  supply  of  those  princi¬ 
ples  which  are  indispensably  requisite  for  the 
due  nutriment  and  developemeut  of  the  various 
members  of  the  vegetable  kingdom,  and  thus 


FUNCTIONS  AND  INSTINCTS.  141 

maintain  an  equilibrium,  and  make  good  the 
deficiency  just  stated. 

There  is  another  function  which  is  devolved 
upon  animals  with  respect  to  the  vegetable 
kingdom ;  to  keep  the  members  of  it  within  due 
limits,  and  to  hinder  them  from  encroaching  too 
much  upon  each  other.  All  organised  beings 
have  a  natural  tendency  to  increase  and  mul¬ 
tiply  ;  and  while  there  is  space  this  tendency  is 
beneficial ;  but  when  plants  or  animals  exceed 
certain  limits,  they  stand  in  each  other’s  way, 
and  prevent  all  further  growth  or  healthy  pro¬ 
gress.  The  herbivorous  animals,  in  various 
ways,  serve  as  a  countercheck  to  this  tendency, 
and  keep  the  vegetable  tribes  from  encroaching 
too  much  upon  each  other.  As  I  have  detailed  the 
effects  of  this  when  I  spoke  of  the  ravages  of  the 
locusts,  and  shall  have  occasion  again  to  notice 
it,  I  shall  not  now  enlarge  further  upon  it. 

I  am  next  to  consider  another  general  function 
of  animals,  or  the  effects  they  produce  upon  their 
own  body  :  and  here  the  reason  just  alluded  to, 
their  constant  tendency  to  multiply  so  as  to  be 
injurious  to  each  other,  and  also  to  vegetable 
productions,  especially  those  that  are  important 
to  man  or  beast,  which  in  the  present  state  of 
things  is  so  constantly  recurring,  renders  it 
necessary  that  some  bounds  shmdd  be  set  to 
their  increase,  which  Providence  ctfecls  by  let¬ 
ting  them  loose  against  each  other.  The  great 
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o])jecl.  of  the  Creator  is  the  mnintfoianee  of  the 
whole  system  of  creation  in  order  and  beauty, 
and  tljis  lie  is  pleased  to  accmnpli^'h,  not  always 
by  the  concord  bat  liy  the  se(  aiina  dit^cord  ot  the 
agents  he  employs. 

When  we  take  a  first  view  of  nature  we  are 
struck  by  a  scene  which  seems  to  be  one  of 
universal  conflict,  for  the  very  heavens  appear 
not  clear  from  the  charge  :  the  philosopher  wdio 
studies  them  tells  ns  of  antagonist  powers,  that 
are  perpetually  striving  with  each  other,  the  one 
to  absorb  all  things  in  a  common  centre,  the 
other  to  dissever  them,  and  scatter  them  in  illi¬ 
mitable  space,  and  when  we  turn  to  tlie  earth, 
what  a  scene  of  destruction  is  before  ns  !  The 
king  of  the  terrestrial  globe,  man,  constantly 
engaged  in  a  struggle  with  his  fellow  man,  often 
laying  waste  the  earth,  slaughtering  its  inhabit¬ 
ants,  and  deforming  its  prorlnctions — Jus  subjects 
of  the  animal  kingdom  following  the  example  of 
their  master,  and  pitilessly  destroying  each 
other — the  strong  oppressing  the  weak,  and 
most  seeming  bent  to  anniliilate  the  races  to 
rvhich  they  are  opposed:  so  that,  humanly 
speaking,  in  the  lapse  of  ages,  wm  might  expect 
that  one  species  of  animals  wovdd  be  annihilated 
after  another,  till  the  whole  were  obliterated 
from  the  face  of  creation,  and  the  sublime  lan¬ 
guage  of  the  prophet  literally  verified;  “  I 
beheld  the  earth,  and,  to,  it  was  tvithonl  form 
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and  void ;  and  the  heavens,  and  they  had  no  light. 
I  beheld  the  mountains,  and,  lo,  they  trembled,  and 
all  the  hills  moved  lightly.  I  beheld,  and,  lo, 
there  was  no  man,  and  all  the  birds  of  the  air 
were  fled'' 

But  if,  with  our  spirits  depressed,  by  the  prospect 
of  so  universal  a  scene  of  mutual  struggles  and 
destruction,  we  listen  again  to  the  philosopher, 
he  will  tell  us  that  the  ceaseless  struggle  of  the 
antagonist  powers  of  the  heavens  prevents,  instead 
of  causing  disorder  and  confusion,  that  by  the 
powerful  and  mutual  counteraction  of  these 
mighty  opponents,  all  the  heavenly  bodies  of  our 
system  are  prevented  from  rushing  to  the  centre, 
or  being  driven,  dispersed  into  their  atoms, 
beyond  the  flammantia  mcenia  mundi ;  that  thus 
their  annual  and  diurnal  revolutions  are  main¬ 
tained,  that  each  observes  its  appointed  course, 
keeps  its  assigned  station,  and  ministers  to  the 
good  and  well-being  of  the  whole  system.  If 
then  we  turn  our  view  again  to  the  earth,  and 
take  a  nearer  survey  of  things — if  we  consider 
the  present  tendency  to  multiply,  beyond  mea¬ 
sure,  of  all  things  that  have  life,  we  shall  soon 
be  convinced  that,  unless  this  tendency  Avas 
met  by  some  check,  the  world  of  animated  beings 
would  be  perpetually  encroaching  uj)on  eacli 
other,  and  would  finally  perish  for  Avunt  of  sutb- 
cient  food;  and  that  the  partial  evils  indicted 
by  one  individual  or  one  class  ii])ojj  another,  to 
Dorrow'  a  term  from  the  Political  bicoiioinist. 
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proportions  the  demand  to  tlw'  supply  ;  that  tJnis 
botJi  vegetables  and  animals  are  so  acohratedy 
distributed,  weighed  so  Jiicely  against  each  otJmr, 
as  never  to  go  a  step  Ireyond  Svhat  God  (ha-ro{'>, 
and  what  is  most  beneficial  to  the  whole  ‘system  ; 
and  that  the  actual  nuinber  of  every  kimJ  hears 
clue  relation  to  the  work  it  has  to  do ;  and,  upoii 
closer  inquiry,  we  find,  that  thongli  sinee^  the 
creation,  probably  in  consequence  of  the  great 
change  in  the  moral  state  of  the  world,  superin¬ 
ducing  physical  changes  also,  some  species  no 
longer  necessary  may  have  perished,  yet  that,  in 
general,  they  have  maintained  their  ground  from 
age  to  age,  in  spite  of  the  attacks  of  the  great 
army  of  destroyers.  To  maintain  things  in  this 
state,  thus  to  “  order  all  things  in  measure,  num¬ 
ber,  and  weight,’’'  as  the  wise  man  speaks,  to 
cause  all  so  to  harmonize,  and  so  out  of  death 
and  destruction  to  bring  forth  life,  indicates 
still  more  strongly  tlie  constant  and  wise  super¬ 
intendence,  and  powerful  arm  of  a  watcliful 
Providence,  and  demonstrates  irrefragably  that 
there  is  a,  G)’eat  Being  constantly  at  work,  either 
mediately  or  immediately,  to  produce  effects 
that,  without  his  constant  superintendence  and 
intervention,  could  never  take  place.  And  thus, 
as  sings  the  bard  of  Twickenham, 

'*  All  nature  i.s  but  a.rt  unk.ftown  w  tlieo, 

All  chance  direction  whicii  thou  caiist  not  see. 

All  discord  harmony  not  understood. 

All  partial  evil,  universal  good.” 
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FimctioHs  ami  Inslincts  aj' the  liif usury  Anhnah. 

Since  at  the  original  creation  of  the  animal  king¬ 
dom,  it  was  the  will  of  the  Supreme  Being  to 
begin  at  thc/wt  of  the  scale  and  to  terminate 
with  man,  w’hoin  he  placed  at  its  summit,  thus 
making  a  gradual  progress  towards  the  most 
perfect  being  it  w'as’his  will  to  create,  and  end- 
ingwith  him  :  so  I  think  it  will  best  nianifcsl  his 
power  and  perfections  if  1  endetivour  to  trace  out 
the  footsteps  of  the  Deity  in  the  same  direction  ; 
and  instead  of  beginning,  as  is  usually  done  by 
systematical  writers,  with  the  /liolicst  grade  of 
animals,  if  f  ascend  from  (he  Imrest. 

Onr  first  inquiry  must  be  what  are  these 
lowest  animals?  And  are  there  any  organized 
bodies  that  partake  of  Itro  natures,  that  are  cither 
animal  at  one  period  of  their  existence  and  vege¬ 
table  at  another,  or  else  are  partly  animal  and 
partly  vegetable?  These  doubtful  forms  must  be 
sought  for  amongst  what  have  been  denominated 
fust-plants'  and  firsl-animah amongst  the 
former  is  a  certain  germs  or  tribe “  of  plants. 


*  Prntophjin .  ’ 


i  \N!j  i\S-(  l\(  !  , 


1  !•; 

'.'■iirli  a-  ‘h -iin^ui -i)f  (i  iioi  otilj  !)i  tlu  Ir  HjujjH 
'iraciii).  !)i‘:  ui'^o  li\  an  o-f  sanv*"  thnn* 

'•ha'!)  .-(rni'-'  !i»  coiiin  <  1  Ua  la,  iu  ‘'fiiia  dr'jrn  <  , 
iln’  anlinal  N'v  In  n  in 

ill  -  ntiil-'  <>  .i|  /!•(') 

■^xni'  ‘jnsi  !  •,!!  adf ‘.‘.lif  ut-  sn  nuM't  51!", (r-': 
'  !*.>  n,\r  i  (  lia  uaic-,  i  id!,  r  lis.il  ia  'Un 
laa,  { •-  <  <,.d  i,ni  d  n>  i:,  i>r  iia.iiinj  un  ta-  -uTsat  * 
'ini'  .,!<  :•’(,!  s\jj\  fijM'd  (III  a 

dn  i',  ii'.ii,.- itj' ihn-i'  tlra>:  iir.' ini 
ini'  d  ifa  i,  hi!  (  arc  inirana  a  i  aj  ni  niorfn 

an.  i!],.o  r  n: '  Ilf  \i  air  h  la'  IKiitu  j.lai.i  a- 

''-a  >1  (  .1  d  (a  nin.-'di)  <  ■  idan  in.-n)  ‘'^^rd  tn  is.?': 
M’  fioii!  iffi  111  ii'ild.  lull  'ir.%  j'l' ani  trlv.  “innie 
a<--  u  in  dd:  (  i,  an  ,„|a  . as  -nni'.iKr;  -c.iu 
rmianxiiite  a'^ation'ny  '•Alnlc  otlic*.'  tf/altni.e  in 
motion. 

Airnvdh  iiniinrs  ts*  tin  opinion  iJiai 
In-'f.  ohOd'l'dinc  plaidt  ov,--.-  tljcir  cxir-unn-  tu 
difd'rojii  spi-ric-  ol’  (hihiiniCh/t  \\  at  jn>t 

rtN'di,  abont  a^  animals,  mul  aiicruards  ti\  Un  in- 
a-'i  pi. lid,-'..  uptuion  na^  Ikicu  :id(>]>teii 

by  o-iin  is;  and  ianh  Mr.  idiacr  has  slaled  tluu 
in.  Jias  '-'(xn  annro.atcal  jKudichj'i  sqianuc  fnau  tlu 
pajcrd  plant,  rn  a,  ii  w  iHfurs  (.'onvortcd  into  ulo 
bales  of  'rog?  la  hi  (‘  i.nan-i.  vdaclj  -.ul).-.C!(iU'j!J  jy 
t'o.'arao  p!.'ni!>  [arjccFiy  sinnuir  to  tin-  iiidi riihial 
tVojn  \'hi<:ij  lijoy  were  prodina.'d. 

Bill  sandy  the  nations  of  tlioso  seeds  or 
itcrme.s,  niny  be  mends  ineciiardert!,  and  may  I'e 
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necessary  to  enable  them  properly  to  fix  them¬ 
selves,  somewhat  analogous  to  those  mechanical 
contrivances  by  which  the  seeds  of  numerous 
plants,  as  those  of  the  dandelion  and  cranesbili, 
are  transported  to  a  distance  and  enabled  to 
enter  the  soil  and  fix  themselves  in  it. 

That  any  creature  should  begin  life  as  an 
animal  and  end  it  as  a  plant  seems  to  contradict 
the  general  analogy  of  creation,  and  requires 
much  stronger  proofs  than  appear  to  have  been 
adduced  in  the  present  case,  .before  it  can  be 
admitted.  The  motions  of  the  oscillating  plants 
ary  not  very  ditierent  from  those  of  the  stamina 
of  some,  and  of  the  leaves  of  others,  as  the 
Hedysarum  gyrans;  yet  Adanson  has  proved 
that  the  vibrations  of  the  filaments  are  the  same 
both  in  hot  and  cold  weather,  and  that  the 
aquatic  species  are  equally  sensible  with  the 
terrestrial,  therefore  the  movement  can  scarcely 
be  caused  by  the  temperature.  But  as  analo¬ 
gous  motions  were  observed  by  Mr.  Brown  in 
spherical  and  other  molecules  obtained  from 
vegetables,  it  is  evident  that  such  motions  do 
not  necessarily  indicate  an  animal,  but  only  a 
kind  of  attraction  and  repulsion  produced  by  an 
uncertain  cause.  Another  argument  proves  tlieir 
vegetable  nature,  these  plants  give  out  oxygen, 
whereas  if  they  were  animals  they  would  absorb 
oxygen  and  give  out  azole. 

Professor  Agardh  illnslratcs  bis  oj)inion  just 
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stated  by  the  followiiiL;-  faucii’ul  allusion.  When 
tlius  fixed  lie  coBsi<lei>  tlicse  beiri'is  as  no  longer 
having  any  animal  life,  but  as  preserving  the 
appearance  of  it,  Like  those  men  of  Plato,'' 
adds  he,  “  agitabMl  bv  eternal  rearet  with  witieh 
the  remembrance  of  a  hajijA’  life,  the  SM'eets 
of  which  they  Ibrinerly  tasted,  inspires  them; 
always  oscillating,  never  tramjuil.  they  si'cm 
aiming  at  the  recovery  of  that  happy  life  which 
they  have  lost."  Tlie  locomotions,  however,  of 
the  germes  of  these  Hydrophytes,  and  their 
oscillatory  movements  when  fixed,  indicate  at 
least  a  semblance  of  animality,  and  an  approach 
to  the  confines  of  the  animal  kingdom.  '  ■ 
Leaving,  therefore,  these  doubtful  forms,  as 
havdng  no  just  claim  to  be  considered  as  ani¬ 
mals,  I  shall  now  proceed  to  those  ’wdiose  right 
to  that  title  is  generally:  acknowledged.  And 
here  two  very  difterent  tribes  start  up  and  prefer 
their  claim  to  be  first  considered  ;  the  Jnfmories, 
namely,  and  those  whicli  have  been  called 
Polypes  and  Zoophytes.  But  since  the  first  of 
these  two  classes,  by  means  of  one  of  its  tribes,  as 
its  great  oracle,  Ehrenberg,  remarks,  approaches 
the  oscillating  plants, — T  shall  consider  it  as  the 
basis  on  which  the  Deity  has  built  the  animal 
kingdom.  Indeed,  tliough  the  Polypes  at  first 
sight  appear  most  to  resemble  the  higher  plants, 
in  their  general  configuration,  the  Infusories,  as 
well  as  coming  nearer  to  the  lowest  by  some  of 
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their  m^hibers,  in  others  exhibit  no  slight  ana¬ 
logy  to  ,«eecfe. 

'  -.Of  all  the  gronps  of  animals  those  of  the  least 
consequence,  one  would  tliink,  must  be  those 
that  for  the  most  part  escape  the  inquiring  eye 
unless  aided  .by  a  microscope.  The  infusories, 
or,  they  have  been  also  called  animalmles, 
microscopic  animals,  acrita  or  indiscernibles, 
<r.m,orplm  or  without  form,  are  of  this  descrip¬ 
tion.  These  wonderful  little  creatures,  though 
they  are  every  where  dispersed,  remain  like  seeds, 
without  apparent  life  or  motion,  perhaps  after 
aqimation  has  been  suspended  for  years,  till 
they  come  in  contact  with  some  fluid,  when  they 
are  iinmediatdy  reanimated,  move  about  in 
various  directions,  absorb  their  proper  nutriment, 
and  exercise  their  reproductive  powers  according 
to  the  law  of  their  several  natures.  Yet  these 
little  animals,  though  in  some  respects  the}' 
exhibit  no  slight  analogy  to  vegetables,  are  not 
only  distinguished  from  them  by  their  irritability, 
but  likewise  by  their  organization,  and  powers 
of  locomotion  and  voluntary  action.  Their  mode 
of  reproduction,  hov'ever,  is  not  far  removed 
from  that  of  some  vegetables  ;  tliey  are  sponta¬ 
neously  divisible,  some  longitudinally  and  others 
transversely,  and  these  cuttings,  if  they  may 
be  so  called,  as  in  the  Hydra  or  common  Pol}  pe, 
become  separate  animals.  They  are  also  pro] ra- 
gated  by  germes,  and  some  a])pear  to  be  vivij)!i 
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rolls.  Tire  species  of  Vibrio  foimd  in  diseased 
Avbeat  by  M.  Bauer  is  oviparous,  as  is  evident 
from  his  observations  and  admirable  figures, 
Lainarck  indeed  regards  them  as  having  no 
volition,  as  taking  their  food  by  absorption  like 
plants  ;  as  being  without  any  mouth,  or  internal 
organ ;  in  a  word,  as  transparent  gelatinous 
masses,  ’whose  motions  are  detennined  not  by 
their  will,  but  by  the  action  of  the  medium  in 
which  they  move.  That  they  have  neither  head, 
eyes,  muscles,  vessels,  nerv’-es,  nor  indeed  any 
particular  determinable  organ,  whether  for  respi¬ 
ration,  generation,  or  even  digestion .  On  accoiint 
of  these  supposed  negative  characters,  they  were 
called  by  De  Blainville,  Agastria,  or  stomachless, 
as  having  no  intestines  ;  bnt  Ehrenbei^,  Avho  lias 
studied  them  in  almost  every  climate,  has  dis¬ 
covered,  by  keeping  them  in  coloured  wTiters, 
that  they  are  not  the  simple  animals  that  La¬ 
marck  and  others  supposed,  and  that  almost  all 
have  a  mouth  and  digestive  organs,  and  that  num¬ 
bers  of  them  have  many  stomachs.  Spallanzani, 
and  other  wuiters  that  preceded  Lamarck,  had 
observed  that  their  motions  evidently  indicated 
volition:  this  appeared  from  their  avoiding  each 
otJier  and  obstacles  in  their  way;  from  their 
changing  their  direction  and  going  faster  or 
slower  as  occasion  re(|uired ;  from  tlieir  passing 
suddenly  from  a  state  of  rest  to  motion  without 
any  externa]  impulse  ;  from  their  darting  eagerly 
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at  particles  of  infused  substances;  from  their 
incessantly  revolving  on  themselves  without  a 
change  of  place ;  from  their  course  against  the 
current;  and  from  their  crowding  to  shallow 
places  of  the  fluid  in  which  they  are  :  each  species 
seems  also  to  exhibit  a  peculiar  kind  of  instinct. 
Lamarck  thinks  all  this  delusion  proceeding 
from  errors  in  judgment,  and  the  result  of  preju¬ 
dices  inducing  people  readily  to  believe  what 
accords  with  their  persuasions.  15ut  to  apply  this 
remark  to  such  observers  as  Spallanzani,  &c.,  is 
drawing  rather  largely  on  the  credulity  of  his 
readers,  who  might  very  justly  change  the  tables 
and  apply  it  to  himself,  who  is  certainly  as  much 
chained  by  system  as  any  one  can  be.  Admit¬ 
ting  that  j|he  observations  of  Spallanzani  just 
stated  record  facts,  it  appears  clearly  to  follow 
from  them  that  these  animals  have  volition,  and 
therefore  cannot  properly  be  denominated  apa¬ 
thetic,  or  insensible.  The  fact  that  they  almost 
all  have  a  mouth  and  a  digestive  system ;  many 
of  them  eyes,  and  some  rudiments  of  a  nervous 
one,  implies  a  degree,  more  or  less,  of  sensa¬ 
tion  in  them  all,  and  consequently  that  they  have 
all,  whether  it  be  molecular  and  diffused  in 
their  substance,  or  confined  to  particular  organs, 
I  say  that  they  have  all  a  nervous  influence  and 
excitement  sufficient  for  their  several  wants,  cor¬ 
responding  with  their  several  natures. 
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TJiese  iniiiim  animals  may  be  said  almost  to 
be  universally  dispersed;  they  inhabit  the  sea, 
the  rivers,  and  other  waters;  are  supposed  to  lloat 
in  the  air ;  they  are  found  in  the  blood  and  urine ; 
in  the  tartar  of  the  teeth  ;  in  animal  substances ; 
in  vinegar;  in  paste;  in  vegetable  substances; 
in  fruits,  seeds,  and  grain;  in  sand;  amongst 
tiles  ;  in  wells ;  on  mountains,  &c.  Their  num¬ 
bers  are  infinite ;  hundreds  of  thousands  may 
be  seen  in  a,  single  drop  of  water ;  their  minute¬ 
ness  is  extreme,  some  being  not  more  than 
part  of  a  line  in  length,  and  yet  these  atoms  of 
animals  have  a  mouth  and  several  stomachs. 

Let  a  man,  says  Dalyeli,  the  translator  of 
Spallanzani,  conceive  himself  in  a  moment 
conveyed  to  a  region  where  the  pro|)|rties,  and 
the  figure  and  motions  of  every  animal  are 
unknown.  The  amazing  varieties  of  these 
will  first  attract  his  attention.  One  is  a  long 
slender  line;  another  an  eel  or  serpent;  some 
are  circular,  elliptical,  or  triangular ;  one  is  a 
thin  flat  plate  ;  another  like  a  number  of  reticu¬ 
lated  seeds ;  several  have  a  long  tail,  almost 
invisible  ;  or  their  posterior  part  is  terminated 
by  two  robust  horns;  one  is  like  a  funnel; 
another  like  a  bell,  or  cannot  he  referred  to 
any  object  familiar  to  our  senses.  Ceitahi 
animalcules  can  change  their  figure  at  plea¬ 
sure  :  ^  sometimes  they  are  extended  to  immo- 
‘  Platk  I.  Fig.  3. 
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die^teieh^th,  then  almost  contracted  to  nothing ; 
sometime  they  are  curved  like  a  leech,  or 
coiled  like  a  snake;  sometimes  they  are  in¬ 
flated,  at  others  flaccid  ;  some  are  opaque  while 
others  are  scarcely  visible  from  their  extreme 
transparence.  No  less  singular  is  the  variety  of 
their  motions  several  swim  with  the  velocity 
of  an  arrow,  so  that  the  eye  can  scarcely  follow 
them ;  others  appear  to  drag  their  body  along 
with  difficulty,  and  move  like  the  leech  ;  and 
others  seem  to  exist  in  perpetual  rest ;  one  will 
revolve  on  its  centre,  or  the  anterior  part  of  its 
head  ;  others  move  by  undulations,  leaps,  oscil¬ 
lations,  or  successive  gyrations  ; — in  short,  there 
is  no  kind  of  animal  motion,  or  other  mode  of 
progression^that  is  not  practised  by  animalcules. 

Their  organs  are  equally  various.  Some  ap¬ 
pear  to  take  their  food  by  absorption,  having  no 
mouth,  to  this  tribe  belong  what  have  been 
called  vinegar  eels;  others  have  a  mouth  and 
several  stomachs,  but  no  orifice  for  the  trans¬ 
mission  of  their  excrements ;  others,  again, 
have  both  a  mouth  and  anal  passage,  and  what 
is  wonderful,  in  such  minute  creatures,  some¬ 
times  as  many  as  forty  or  fifty  stomachs  though 
many  are  without  eyes,  others  are  furnished 
with  these  useful  organs,  some  having  one, 
others  two,  others  three,  and  others  four ;  some 


*  Leucophrys,  Eiichelis,  &  v. 
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liavc  jiroceswis  reBCinhliiig  legs.  In  the  Siecoiid 
tiass  of  these  uriimals,  the  I  lot  (dories,  to  which 
(ho  wheel  aninialcnles  IxIoJig,  the  internal  or- 
gani/atiun  approuclies  to  that  of  the  higher 
for  iliey  exhibit  the  rudiments  of  a 
nr  r\ uu-  ,-v  st<  ni  *,  their  alimentary  canal  is  simple; 
tlie\  iia\'e  a  brandling  doisal  vcs.sel,  liut  without 
a  -.v  -ilole  and  diastole  ;  their  pharynx  is  usually 
furnished  with  mandibles,  which  are  sometimes 
armed  with  teetli.  The  mouth  of  the  majority, 
especially  amongst  the  rotatories,  is  fringed  with 
ray-like  bristles,  which  Cnvier  tliinks  are  con¬ 
nected  with  tbeir  respiration.  This  circum¬ 
stance  of  a  circle  of  rays  surrounding  the  oral 
orifice,  is  found  in  the  polypes  and  several  other 
ardmals  of  a  higher  grade.  Their  use  in  the 
present  instance,  I  speak  more  particularly  of 
the  wheel-anirnalcules,  is  by  their  rotation  to 
produce  a  current  in  the  water  to  the  mouth  of 
the  animal,  bringing  with  it  the  still  moi’e 
minute  beings  wdiich  constitute  its  food. 

These  invisible  inhabitants  of  the  visible 
world  created  an  early  interest  in  inquisitive 
minds ;  Dr.  Henry  Power,  and  after  him  the 
celebrated  Hooke,  about  the  middle  of  the  seven¬ 
teenth  century,  or  earlier,  noticed,  what  were 
called  vinegar  eels.^  Sir  E.  King,  in  the  Phi¬ 
losophical  Crrcmsacfio/is,  described  some  experi- 


*  Vibrio  An(juilla, 
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ments  on  the  animalcules  found  in  pepper  water ; 
and,  subsequently,  Mr.  Harris  made  observa¬ 
tions  upon  a  variety  of  these  minute  crea¬ 
tures.  The  subject  was  afterwards  taken  up 
by  various  writers,  both  here  and  on  the  con¬ 
tinent.  Amongst  these  none  was  more  eminent 
than  Spallanzani.  O.  F.  Muller,  who  seems  to 
have  been  the  first  who  treated  the  subject  sys¬ 
tematically,  embodied  these  animals  in  a  Class 
by  the  name  of  Infusories^  He  was  followed 
by  Bruguiere  and  Lamarck,  who  divided  it  into 
Orders  and  Sections.  But  the  system  of  these 
zoologists  has  for  the  most  part  been  set  aside 
by  Ehrenberg,  a  Prussian  naturalist,  who  devoted 
ten  years  of  his  life  to  the  investigation  of  these 
animals,  for  which  he  was  particularly  qualified 
by  his  previous  studies  and  employment,  the 
anatomy  of  the  Molluscans  of  the  Red  Sea,  by 
which  he  had  been  accustomed  to  the  use  of 
microscopes  and  micrometers.  His  researches 
on  the  Infusories,  during  Baron  de  Humboldt's 
last  journey,  extend  to  more  than  fifty  degrees 
of  longitude,  and  fourteen  degrees  of  latitude 
he  went  as  far  as  Dongola  in  Africa,  and  the 
Altai  mountains  in  Asia,  and  examined  these 
animals  in  a  great  variety  of  situations.  He 
found  them  on  Mount  Sinai ;  swarms  of  various 
species  in  the  wells  of  the  Oasis  of  Jupiter 
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h',ii  ri’NCTK 

Aiiinion;  uixl  :it  :i  consiilt'rithie  dx^ptli  in  sofiic 
Siiujiiaii  mines,  jn  planes  faitirely  dcjnived  of 
lidit  ,  '  ,  ■  ^ 

l,!e  tamsiders  them,  it:  shouhl  seem,  as  forming 
a  Snb-kingdom,  \rhie|r  he  defiomimile^  Pha/f- 
Tliis  trihe  he  (Jivides  into  two  Classcss. 
’Fhe  first,  from  the  numhm-  t>f  stomuchsA' with 
which  the  gem;ra  belonging  to  it  are  fnrnislifa],  ite 
names,  Pohjgaslrim,  or  many-stoinaeJied,  pro- 
])ab]Y,  to  contrast  with  l)e  Biainville's  name 
before-mentioned.  The  second  class  he  calls 
RoUdorm./'  cpnsisting  of  the  ciliated  Polype^ 
of  Lamarck  ;*  each  of  these  classes  he  subdivides 
into  two  |>ararie]  orders,  the  first  containing  those 
tlrat  are  naked,  and  the  second  those  tliat  are 
loricated,'"  or  covered  with  some  kind  of  shell. 

In  the  first  of  these  classes,  the  Poh/gmtries, 
tire  animals  recede  further  from  the  organization 
of  the  higher  tribes,  and  approach  nearer  to 
that  of  vegetables  ;  but  in  the  second,  as  I  before 
observed,  rudiments  of  the  organization  of  those 
tribes  n)ake  tlieir  appearance.  iMany  of  the 
former  are  know  n  to  derive  their  nutriment  from 
vegetable  substances,  but  wdiat  the  majority 
subsist  upon  is  not  certainly  know  n but  the 
latter  class,  the  Rotatoiies,  are  ascertained  to  be 
predaceous,  as  above  stated.  Their  mode  of 

“  Pi. ATE  I.  Fic.  I, 

*  Plate  f.  Fk^.'2, 


3  Phyto~zoa. 
s  RotoJoria. 

Bee  AppciKii.x.  note  ‘2(C 
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drawing  their  corpuscular  food  within  the  vortex 
of  their  mouth  is  thus  amusingly  illustrated  by 
Spallanzani.  As  a  certain  species  of  whale, 
says  he,  ( sic  parvis  compouere  magna  solebaf) 
after  having  driven  shoals  of  herrings  into  a  bay 
or  strait,  by  a  blow  of  its  tail  produces  a  v  birl- 
pool  of  vast  extent  and  great  rapidity,  which 
draws  the  herrings  into  its  vortex  ;  the  monster 
then  presenting  its  open  mouth,  the  herrings  are 
precipitated  into  its  throat, and  it  is  soon  satiated ; 
so  the  carnivorous  Infusories  produce  a  vortex 
by  their  tentacles,  and  satisfy  their  appetite. 

have  been  more  diffuse  upon  the  history  of 
the  animals  whose  functions  in  nature  I  am  next 
to  consider,  because  to  them  in  a  more  particular 
manner,  applies  Pliny’s  observation  Avith  regard 
to  insects.  In  his  tarn  parvis,  atque  tani  nullis, 
qu(B  ratio,  quanta  vis,  quam  inextricabilis  perfectio! 
In  nothing  is  the  poAver  and  Avisdom  of  their 
Almighty  Author  more  signally  conspicuous.  Or¬ 
ganization  so  complex,  and  life,  and  spontane¬ 
ous  motion,  and  appetite,  and  means  to  satisfy 
it,  and  digestion,  and  nutrition,  and  ])owers  of 
reproduction  in  animals  of  such  infinite  minule- 
ness!  Who  can  believe  it?  Yet  so  it  is,  and  that 
each  of  these  should  be  varied  in  die  ditferent 
tribes  and  genera — that  these  less  than  llie  least 
of  all  the  creatures  tlmt  juesent  themsi  Ivc'-  to 
the  observation  of  mankind,  an<l  Avhh  h  till  willim 
a  century  or  two  wen'  not  siispe<  led  to  e\i>l,slHtiil(l 
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oiit-mnTiher  bf;yon<5  all  stalx'inf'iit  of  mimbers,  all 
the  oilier  aisimaJs^  together  that,  jitojile  the  whole 
glolie,  that  they  sliould  probably  enter  into  its 
and  circulate  in  our  blood,  nestle  betwef;n  our 
t(‘elh,  be  busy  every  wlua-e,  and  perceived  no 
\?ljerc,  till  the  invention  ot‘  the  aucrosco|)e;  drew 
asid(i  the  veil  between  us  and  these  entities,  aud 
we  saw  bow  God  bad  fdled  all  things  with  life, 
and  had  based  the  animal  kingdom  upon  living 
atoms,  as  well  as  formed  the  earth  and  the  world 
of  inert  ones.  But  to  us  the  >vondrous  spectacle 
is  seen  and  knoum,  only  in  part;  for  those  that 
still  escape  all  our  metliods  of  assisting  sight,  and 
remain  members  of  the  invisible,  vorld,  may 
probably  far  exceed  those  that  we  know, 

We  may  conclude  that  this  vast,  or  ratirer  in¬ 
finite,  host  of  animalcules  was  not  created  merely 
to  be  bom  and  die ;  was  not  sown,  as  it  were, 
over  every  part  of  the  earth's  suiface,  lurking  in 
seeds,  and  other  vegetable  aud  animal  substances, 
till  coming  into  contact  with  fluid  matter  of  what¬ 
ever  description  it  starts  into  life,  and  swarming 
in  the  c*cean,  and  its  tributary  streams ;  it  was 
not  thus  dispersed  every  where,  either  alive,  or 
in  a  state  to  revive  and  live,  hut  for  some  great 
purpose,  for  wliich  its  organization,  structure  and 
station  amongst  animals,  particularly  ad:ipt  it. 

With  respect  to  its  immediate  action  upon  the 
vegetable  and  animal  kingdoms,  it  has  been  as¬ 
certained,  as  to  many  species,  that  tliey  ascend 
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with  the  sap  in  vegetables/  and  are  found  in  the 
blood  and  excretions  of  animals/  Avho  knows  hut 
they  may  act  an  important  part  in  the  animal 
frame;  somewhat  similar  to  what  devolves  upon 
the  larves  of  certain  insects,  with  regard  to  stag- 
’nant  waters,  they  may  be  depur ators  where  they 
are  thus  employed,  and  contribute  to  presei’ve  a 
healthy  action.  It  is  true,  as  far  as  vegetables 
are  concerned,  especially  grain,  they  appear  to 
destroy,  where  they  take  up  their  residence,  but 
when  we  discover  the  same  or  similar  species,  in 
sour  paste  or  vinegar,  they  seem  destined  to  con¬ 
sume  substances  that  cease  to  be  wholesome ;  and 
in  fact,  in  all  fluids,  in  which  they  usually  so 
abound,  they  may  be  destined  to  fulfil  a  similar 
office,  and  it  is  a  remarkable  circumstance  in 
their  history  confirmatory  of  this  idea;  that 
these  animals,  though  animation  in  them  is 
often  suspended  for  a  long  time ;  Avhen  they 
swarm  in  infusions,  having  fulfilled  their  office, 
perish  in  a  few  days. 

It  is  probable  that  in  the  v^aters  of  our  globe 
an  infinity  of  animal  and  vegetable  molecules 
are  suspended,  that  are  too  minute  to  form  the 
food  of  even  the  lowest  and  most  minute  animals 


1  Mr.  Bauer  found  Vibrio  Tritiri,  in  tlio  stalk  as  well  as  in  tl'.o 
ear  and  grain  of  plants  of  wheat,  which  wore  raised  from  seeds 
inoculated  with  it.  Phil.  Trans.  1823 — 3. 

2  See  above,  p.  152. 


of'llirj  visil)!c  creation,  ainl  therf'ibre'  an  infinite 
host  of  iriTisibles  was  necessary  to  rtanove  them 
as  nuisances. 

Blit,  the  principal  point,  and  tluit  in  which 
their  ntility  most  evidently  appear-  i-  tlu'ir  fur¬ 
nishing;  jx  principal  portion  oftiu  f;.**,!  of  iiinnm^T- 
ahle  animals  of  a  idgher  onh  r  dian  tin  msciw-;. 
Those  infinite  armies  ami  fm-cht.s  of  jocom<»- 
tive  and  fixed  Polypes,  that  une  !o  tJu’  occm 
one  of  the  features  that  distinguisii  eartli,  have 
their  mouths  suiToonded  -with  tentacles,  w-hen 
expanded  assuniing  the  appearance  of  so  raanv 
blossoms,  with  these  tliey  collect  their  food, 
wdiicb,  amongst  the  more  minute  ones,  con¬ 
sists  often  of  our  Infusories.  A  .single  stem  of 
these  compound  animals,  liaving  often  inimmer- 
able  oscrda  or  mouths,  requires  a  vast  supply  of 
food  ;  others  equally  compouml,  as  the  Ascidians 
or  Alcyons,  by  alternately  absorbing  and  expelling 
the  sea  wmfer,  dra^v  in  wdth  it  a  supply  of  aiiiinai 
food,  consisting,  in  part,  of  the  creatures  in  ques¬ 
tion,  wdiich  abound  in  the  oceanic  water.s  ;  some 
of  these  have  a  common  organ  for  this  purpose, 
and  in  others  each  individual  of  the  system  is 
fitted  W'ith  one  ;  the  Molluscans  and  an  infinity 
of  the  smaller  inhabitants  of  the  ocean,  doubt¬ 
less  also  derive  a  considerable  portion  of  their 
nutriment  Trom  them,  the  minute  Crustaceans 
probably  do  the  same,  and  mairy  insects, 
whose  larvEE  inhabit  the  'waters,  some  by  pj'o- 
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ducing  a  vortex  like  the  rotatories/  thus  find  an 
abundant  supply  to  carry  them  to  their  interme¬ 
diate  state.  But  not  only  do  these  creatures 
furnish  the  more  minute  animals  that  inhabit 
the  waters,  with  a  considerable  portion  of  their 
food,  but,  it  should  seem,  even  some  of  those  that 
are  of  a  higher  grade,  and  larger  stature. 
Whoever  has  been  in  the  habit  of  keeping  gold 
and  silver  fish,^  in  glass  or  other  vessels,  is  aware 
that  they  require  no  other  food  than  a  fresh 
supply  of  water  every  second  or  thii-d  day. 
Their  nutriment  therefore  must  be  derived 
from  what  they  find  in  the  water.  In  this  may 
often  be  seen  minute  Branchiopods  swimming 
here  and  there,  sometimes  with  a  bundle  of  eggs 
appended  to  each  side :  but  these  are  not 
sufficiently  numerous  to  form  the  whole  of  their 
food,  the  water  must  therefore  contain  other 
nutritive  substances  which  may  contribute  to 
their  subsistence,  and  as  it  is  known  that  various 
infusory  animalcules  inhabit  it,  we  may  conclude 
that  they  are  inserted  in  their  bill  of  fare.  It 
has  been  observed  by  an  eminent  Avriter, 
speaking  of  the  gold  fish,  “  The  Avater,  Avlien 
care  is  taken  to  renew  it  frequently,  appears  suf¬ 
ficient  for  the  nutriment  of  these  fishes  during 
many  months  ;  but  it  should  be  considered  tliat 
though  this  water  appears  to  us  very  pure, 


Culex,  Stratyomis,  &c. 


^  CyprhiHS 
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it  tthvays  contains  a  multIttHle  of'  anitnaleiiles 
and  vi'ry  nrinute  plants,  "ivhicb  tijc  fisftns  are 
(\/)iHnu-i!lv  .'U  allow  tli-j;.  ' 

f  roalivc  W’i'-dont  f'oMa?<i  the  earth 
wiiii  planl'^  asnl  peopled  jt  aniinai-.  In  laid 

the  jonnda: ioii"  ol  tin  veyetaid*-  ami  vusinad 
knt,.ai>>!n.-  widi  such  as  v.t.-re  luo'-l  ea^/K  eon- 
vert  iiih',  jjjto  iiotriinetjt  iiir  th<-  trih<~.  itinnc- 
diatt  ly  alan-e  lltv  tn.  T)ie  Itrsi  ])i;nits  attd  the 
first  animals  are  scarcely  more  than  animated 
molecules,’  and  appear  analogues  of  each  other  ; 
and  those  above  them  in  each  ktnu-dom  represent 
jointed  fibrils.®  .It  is  simndar  tuni  worthy 
of  notice,  that  tbe  Grcatm  tdter  tlu  creation 
of  inanimate  marter,  ji.robab'v  fir-i  foqsarted  the 
living  principle  to  bodies  of  the  same  form 
with  the  inolecides  and  fibrils  into  Aviiicli  that 
matter  is  resolvable,  tlms  uniting,  by  common 
characters,  things  essentiallj'  distinct,  and  pre¬ 
serving  unbroken  that  rvonderfiil  chain  which 
links  together  all  created  tilings. 

Every  body,  wlio  has  eyes,  is  aware,  tliat 
vegetation  takes  place  upon  almost  every 
substance,  upon  the  bark  of  trees,  upon  naked 
rocks,  upon  brick  walls  and  tiled  roofs,  and  even 
upon  glass  when  not  constantly  cleaned.  The 
first  plants,  that  take  on  these  their  station, 

1  For  instance,  Globulwa  fiu(3  Monas. 

OsciUatoria  d.m\  Vibrio.  Sec  Appendix,  note  2 1 . 
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usually  look  like  green  or  yellow  povv  der,  when 
they  decay  .forming  a  little  soil,  in  which  others 
more  conspicuous  find  sufficient  nutriment,  and  so 
one  succeeds  another  till  a  sufficient  portion  of  soil 
covers  the  rock,  &c.  to  afford  the  means  of  life 
and  growth  to  more  perfect  plants,  and  often  to 
arhorescent  ones.  An  analogous  process  takes 
place  in  the  water.  The  matih  e  verte  of  French 
authors  makes  its  appearance,  and  other  Hydro¬ 
phytes,  in  conjunction  with  the  Infusories,  form 
as  it  were  a  first  soil  for  the  support  and  main¬ 
tenance  of  animal  life,  both  for  those  which 
derive  their  nutriment  from  vegetables,  and 
those  that  fe^d  on  beings  of  their  own  class. 
Thus  a  maintenance  is  provided  for  higher  forms, 
and,  at  last,  for  the  highest;  and  a  table  is 
spread,  both  on  the  earth  and  in  the  waters,  for 
every  living  thing,  from  that  which  the  eye  can¬ 
not  discover  to  man,  the  head  and  king  of  all. 

How  wonderful  and  adorable  is  that  Almighty 
Being,  who  thus  made  all  things  dependant  upon 
each  other,  and  based  the  visible  world,  in  the 
three  great  departments  into  which  we  see  it 
divided,  upon  an  invisible  basis,  and  in  which 
cohesion  and  life  are  maintained  by  tlmse  poAvers 
which  God  has  placed  as  rulers  in  the  physical 
Avorld,  and  by  which  he  stilt  acts  upon  the  uni 
verse  of  existences. 
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the  tube  contracts  the  fluid,  flows  back  into 
the  cavity,  and  the  points  of  the  tentacles  con¬ 
verge  over  the  mouth. 

These  parts  are  not  only  organs  of  sense,  but 
also  serve  many  other  purposes,  particularly 
those  of  pjrehension  and  motion ;  and  they  very 
probably  assist  in  respiration,  which  appears 
evidently  connected  with  the  alternate  contrac¬ 
tion  and  expansion  of  these  animals.  They  are 
also  so  constructed  as  to  lay  hold  of  every  sub¬ 
stance  that  floats  within  their  reach,  whether  by 
means  of  any  gummy  excretion  like  bird-lime, 
as  some  suppose,  or  whether  they  are  furnished 
with  very  minute  suckers  by  which  they  can 
adhere  to  any  substance,  has  not  been  ascer¬ 
tained.  Trembley  observed,  that  when  the 
common  polype  of  fresh  water  touched  any  little 
animal  with  one  of  its  long  tentacular  arms,  it 
was  immediately  arrested,  and  in  spite  of  the 
most  violent  eflbrts  to  liberate  itself,  which  he 
compares  to  those  of  a  fish  that  had  been 
hooked,  was  held  fast,  and  carried  to  the  mouth 
of  the  polype  and  swallowed. 

The  body  of  polypes  is  formed  of  a  kind  of  in¬ 
spissated  mucus,  with  confusedly  agglomerated, 
and  probably  nervous,  molecules  equally  distri¬ 
buted  ;  it  is  covered  by  no  skin,  is  extremely  con¬ 
tractible,  and  forms  an  alimentary  sac  open  at 
one  end,  serving  both  for  mouth  and  anal  ])as- 
sage.  The  equal  distribution  of  ucj  vous  mole 
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crilew  tJii'oiigli  the  wlxile  siihstaiKiC  of  th<Be 
animals,  mtH  aceomst  for  their  extreme  tenacity 
of  life.  In  fact,  this  uniform  gclaiinoiis  mass, 
which  is  witiiont  anj"  organized  structure,  may 
be  regarded  as  a.  kind  of  primary  sid)stance, 
■\rhicJi  possesses  <?lm,ra.cters,  in  some  respects, 
common  to  hoth  animal  and  veaetalile  matter. 

This  substance  witlmut  any  nervous  centre 
— though  nervous  influence,  one  would  think 
must  be  in  most  force  round  the  orifice  where 
the  tentacles  are  in  action, — yet  full  of  cere¬ 
bral  matter,  seusilde  to  tJie  light  without  any 
organ  of  sight;  extremely  irritable;  alternately 
contracting  and  expanding,  and  thus  moving 
without  an^'  apparatus  of  muscles  ;  with  no  trace 
of  organization  but  the  tubular  rays  that  sur¬ 
round  its  mouth,  w  hich  appear  to  perform  the 
office  of  eyes,  hands,  feet,  and  lungs ;  this 
singular  substance  lends  a  clue  to  form  the 
class  into  Orders  accoivling  to  the  circumstances 
in  which  it  is  placed. 

1.  lathe  common  Polypes'^  of  our  ditches  and 
stagnant  waters,  it  is  a  naked  brandling  elemen¬ 
tary  sac  or  canal,  w  ithout  any  internal  support, 
and  endued  w  ith  pow  ers  of  locomotion. 

2.  In  the  Madrepores  and  others,"  itsMakerfor 
mighty  purposes  has  enabled  the  animal  to  form 
for  itself  a  fixed  calcareous  house  or  polypary 

I  Hydra  viridis,fasccL  &c,  =  LamdUfera,  Lam.  ^ 
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as  it  is  called,  consisting  often  of  innumerable 
cells,  each  containing  a  separate  individual  with 
its  mouth  and  tentacles,  united  to  the  general 
body  at  its  other  extremity,  and  each  with  an 
external  aperture,  by  which  they  are  protruded, 
add  expand  like  a  flower, 

3.  In  the  Coral  and  afilnities,^  it  forms  an 
internal  calcareous  axis,  which  it  envelopes  as 
the  bark  does  the  tree :  it  is  fixed  by  its  base 
like  the  preceding  tribe;  and  from  this  crust, 
or  bark,  the  tentaculiferous  mouths  of  the 
polypes  emerge.  In  some  the  axis  appears 
articulated. 

N.B.  In  these  two  last  the  base  by  which  the 
compound  animal  is  fixed  to  rocks,  or  other 
substances,  expands  like  the  base  or  root  of  a 
tree ;  and  by  their  ramifications  these  polypes, 
whether  the  polypary  is  external  or  internal, 
resemble  its  branching  stem, 

4.  The  Sponges'^  and  Alcyons'^  have  been 
generally  arranged  with  the  last  Order,  but,  from 
M.  Savigny’s  observations,  it  appears  that  cer¬ 
tain  of  these  animals  have  neither  stomach, 
mouth,  nor  tentacles,  the  animal  life  of  which  he 
thinks  might  be  disputed ;  but  Mr.  Bell  has 
discovered  that  they  alternately  imbibe  and 
expel  that  fluid,  which  seems  to  prove  their 
animal  nature.  Perhaps  they  ought  to  l>e  con- 
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sand. 

Polypes  are  invariably  aqiiatic  nnimuly  tjonie 
mhabiting  fresh  va.ter,  bnt  ilo'  ur.  as  intfiyare, 
marine,  and  most  iiiimerons  in  iropiiatl  seas,  'hi 
very  Iiigii  latitudes,  only  cellarians/-(,T{iiiariruisd 
alcyons,  aiid  some  sponges  occur,  and  pn  the 
vicinity  of  volcanic  islands  in  the  Polar  seas, 
cora.llines  and  gorgonians.  These  multijily ,  a 
little  from  (f  to  9°  N.  L.  :  dlien,  as  ,  they  - 
approach  tlie  tropics,  the  coral  reddens,- and  tJie- 
madrepores  whiten,  and  at  33‘'  tJiey  a:ttai.n  their 
full  powers  of  growth  and  multiplication.  Some 
freqiiesit  the  inonths  of  rivers,  where  tiiere  is  a 
conflux  of  fresli  and  salt  water.  Some  love 

^  Polypi  hibifcri,  Ltim,  -  Polyp)  tiaiaktes,  Lam, 

•'*  Ccllaria.  *  Sertuhiria. 


attnosplicric  influence,  while  others  avoid  it.  The 
marine  ones  frequently  plantthemselvcson  rocks, 
in  dift'cr’ent  aspects,  often  regulated  by  the  cli¬ 
mate.  They  rarely  expose  themselves  to  violent 
currents,  or  the  direct  shock  of  the  waves.  They 
are  often  fotind  in  the  hollows  of  rocks  or  sub¬ 
marine  grottoes,  and  in  gidfs  where  the  water  is 
less  agitated. 

It  was  observed  above  that  the  Iiifusorit's  jrre- 
sent  some  analogy  to  the  seeds  of  vegetables  ; 
the  polypes  go  further,  and  represent,  often  most 
exactly,  the  developed  plant  from  the  tree,  by 
almost  all  the  intermediate  stages,  to  the  fungus,' 
at  least  the  fixed  polypes :  these  appear,  as  it 
were,  to  take  root,  to  send  foi  th  branches  which 
produce  seeming  blossoms,  composed  of  wliat 
appear  to  he  petals  arising  from  a  calyx, 
arranged  sometimes  in  a  single  and  at  others 
in  a  double  circle,  and  in  some  including  the 
semblance  of  stamina ;  they  are  also  very 
sensible  to  the  light,  and  turn  to  its  source,  and 
like  plants  are  readily  propagated  by  cuttings 
and  buds ;  so  tliat  all  the  older  naturalists  re¬ 
garded  them  as  real  plants,  without  apparently 
suspecting  their  animal  nature.  Ancient  natu¬ 
ralists  were  very  apt  to  mistake  analogical 
resemblances  for  proofs  of  affinity,  but  in  tlie 
progress  of  science,  w  lien  natural  objects  w  ere 


[iiibiiliUed  ti)  a  slriclcr  examination,  more  correct 
ideas  nei'c  snbstilnted  for  these  mistaken  ones, 
and  tl\t'  zoophytes,  or  polypes,  were  generally 
admitted  to  he  real  animals,  though  some,  after 
l.inue,  still  regard  them  as  something  hetween 
animal  and  vegetable.  Trembley  was  one  of 
the  first  who  ascertained  their  animal  nature  ; 
he  saw  the  fresh-water  polypes,  by  means  of 
tlieir  long  tentacles,  seize  and  swallow  certain 
grubs,  and  also  many  minutt!  Juiloiiiiistnica/ix,' 
eominou  in  stagnant  water.  Those  polypes  so 
used  tlieir  tenlatics  as  evidently  to  indicate  a 
degree  of  volition,  sometimes  using  one  and  some¬ 
times  ninny,  as  eircnm.stances  required.  Whcii 
they  had  secured  their  prey,  they  contracted  and 
gave  a  curve  to  these  organs,  so  ns  to  bring  it  near 
tile  orifice,  or  mouth,  at  tlieir  anterior  extremity, 
whicli  then  began  to  ojien,  and  the  animal  they 
had  caught  wms  gradually  absorbed.  Jle  has 
seen  them  attack  small  fishes,  also  worms,  larvie 
and  pupm  of  gnats,  parts  of  slugs,  entrails,  and 
even  piece.s  of  meat. 

The  marine  polypes  are  equally  ravenous  with 
the  river  ones,  feeding  upon  whatever  tliey  can 
lay  liold  of,  sometimes,  like  the  wheel-animals, 
or  rotatories,  producing  a  vortex  in  the  water, 
and  thus  causing  a  flow  to  their  mouth  of  the 
iiifusory,  and  other  animah  ules  contained  in  that 


POLYPES. 


171 

element.  It  is  to  be  observed  that  these  inhabit 
a  common  house,  from  which  they  cannot  sepa¬ 
rate  themselves ;  their  sole  character  is  that  of 
being  attached  to  an  animated  mass,  so  that  each 
individual  partakes  of  the  life  common  to  the 
whole,  and  also  of  a  separate  life,  independent 
of  that  of  the  others.  Yet  the  nutriment  that 
one  of  these  individuals  takes,  extends  its  influ¬ 
ence  to  parts  the  most  distant  from  the  place  it 
occupies. 

Having  made  these  general  remarks,  I  shall 
next  give  a  history  of  some  of  the  best  known 
and  most  interesting  species. 

1.  The  common  polypes  of  stagnant  waters, 
belonging  to  the  first  Order,  have  met  with  an 
admirable  historian  in  M.  Trembley,  and  what 
I  have  to  communicate  with  respect  to  them  Vvuli 
be  chiefly  derived  from  him.  With  regard  to 
their  rejyroduction,  it  is  by  germes  and  cuttings. 
The  former  issue  gradually  from  the  body  of  the 
parent  polype,  as  the  trunk  of  a  tree  sends  forth 
a  branch.  The  bud  that  forms  the  commence¬ 
ment  of  a  young  one,  is  a  continuation  of  lier 
skin,  and  its  stomach  of  her  stomach.  WJieu 
she  takes  her  food,  the  bodies  of  her  young  are 
seen  also  to  inflate  themselves  as  if  they  had 
taken  it  with  their  own  mouths,  and  tire  food  juay 
be  seen  passing  from  one  to  the  otlier.  At<(?r 
they  have  grown  thus  as  brancbes  for  some  time, 
and  even  have  pushed  forth  germes  tlicrnsclves. 
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i!i(  \  fruits  t]i<>  jsiirriit  stom, 

iiini  Isrcunif,  ]);n'at('  aisiiUMU. 

Ii  sljiti  <!  tha!.  i>\  fill"  itsu(h  uf  nrration, 
ill  l!iu  -[saru  of  a  munth  a  '^iituic  {>uiy{«’  inay  be 
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lull  iiu's,'  amunl^.  a'^  i"  W(  li  kjiouu,  do  not 
mallipiy  ■'o]<  U  t«\  ^s-rmo".  but  alsit  i)\  euttinog^ 
;is  ihi  V  i!tav  ia  iUslid;  tio'n’  ,'.i;bst;iuee  ig  so 
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die  aeiuoO-  mwicfub-,  oi'  ulus  li  it  sj.,  almost 
to  (  ousi-'t.  I  s' di' ido'l  t  rsiuM  ( I X  !  \ ,  uaeli  '•spnont 
\siil  becumo  fi  distiiict  judma], '^eiid  forth  ten¬ 
ia. 'h  v.  vomid  ii'..  upper  a]K'rtur(',  and  close  the 
lower  oue ;  if  it  is  divided  loiigitiidiiiaJly,  each 
half  will  form  a  separate  tube  in  an  hour,  and 
begin  to  ply  its  tentacles  in  a  day ;  even  if 
divided  into  longitudinal  strips,  instead  of  the 
sides  turning  in,  as  in  the  fonner  case,  each  strip 
becomes  iiiHated,  and  a  tube  is  formed  within  it  ; 
and  what  is  still  more  Mamderful,  and  seems  next 
to  a  miracle,  these  animals  may  be  turned  inside 
out,  like  the  finger  of  a  glove,  without  destroying  , 
either  their  vitality,  their  power  of  producing 
germes,  and  of  catching,  swallowing,  or  digesting 
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their  food :  so  that  they  have,  properly  speaking, 
neither  a  within  nor  without,  both  surfaces  of  their 
alimentary  canal  being  equally  fitted  for  digestion. 
This,  however,  is  not  so  entirely  anomalous  as  it 
'  may  at  first  sight  appear ;  for  cuttings  of  some 
vegetables,  if  placed  inversely,  will  take  root,  the 
top  bearing  the  root,  and  the  bottom  the  branches 
and  inflorescence. 

The  fresh-water  polype  usually  remains  fixed 
by  its  closed  extremity  to  one  spot,  from  which 
it  seldom  moves,  exhibiting  no  other  trace  of  an 
animated  being  than  the  motions  of  its  arms  ; 
but  when  the  want  of  light  or  heat  causes  it  to 
shift  its  quarters,  it  moves  slowly  by  fixing 
alternately,  like  a  leech,  its  head  and  tail  to  what 
it  is  moving  upon. 

The  majority  of  the  marine  polypes  are  at¬ 
tached,  in  some  way,  to  a  calcareous  support 
formed  by  themselves,  which  is  called  by  Amou- 
reux,  Lamarck,  and  otiier  continental  writers, 
their  Polypary  and  they  are  none  of  tlieni 
locomotive  except  the  last  order. 

4.  The  polypes  of  the  second  Order,  the 
sheathed  polypes  of  Lamarck,"  as  the  most  im¬ 
portant  and  interesting  of  this  class  of  the  animal 
kingdom,  I  wish  to  leave  last  upon  the  reader’s 
memory.  I  shall,  therefore,  next  make  a  few 
brief  observations  upon  those  sponges  and  aleyons 
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rocks,  has  not  been  ascertained.  As  in  the  case 
of  a  vast  variety  of  other  marine  animals,  they 
probably  derive  their  nutriment  from  the  contents 
of  the  water  absorbed  by  their  tubes  ;  they  may 
contribute  their  part  to  the  depuration  of  the 
oceanic  waters,  and  to  the  maintenance  of  the 
equilibrium  amongst  their  inhabitants,  however 
minute,  which  is  necessary  to  the  general  welfare. 
Doubtless,  in  their  creation.  He,  who  inhabiteth 
Eternity,  to  whose  view  all  time  as  well  as  all 
space  is  present,  had  in  view  the  benefit  of  his 
creature  man,  to  whom  they  form  a  very  useful 
present,  and  which  he  has  long  applied  to  his  pur¬ 
poses.  Sponges  were  in  use  as  early  as  Aristotle’s 
time,  when  the  people  that  employed  themselves 
in  collecting  them  observed,  that  when  they 
attempted  to  pluck  them  up  they  appeared  to 
resist,  whence  they  concluded  they  had  some 
sensation.  ^  They  now  form  a  very  considerable 
article  of  commerce.  The  fishery  for  them  is 
chiefly  carried  on  in  the  Mediterranean,  particu¬ 
larly  in  the  Grecian  Archipelago.  The  collection 
of  them  is  attended  with  danger,  as  they  are 
fixed  to  the  rocks  at  the  dej)th  of  several 
fathoms,  so4:hat  the  sponge-fishers  must  be  excel¬ 
lent  divers.  Tournefort  says,  that  no  youth  in 
these  islands  is  allowed  to  marry,  till  lie  has 
given  proofs  of  his  capacity  in  this  respect. 

^  Aristot.  Hist.  Anim.  B.  i.  c.  1,  comp.  B.  v.  c,  1(>. 
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.Amongfif  pla.iits,  an  Mr.  W.  8.  Mac  Leay  iia.s,  ,;1/ 
Ihink,  remarked,  spfmgcK  preHCrit  some  anrdogy 
to  Ike  |3iitr-])a,i!s.’ 

T).  A  jf/7/t  Order  of  polyj)es,  woriity  of  aften- 
tloii,  is  tlnit  to  vvliicJi,  the  red  amil  l^eloags,  in 
tliesi'.  tke  auima]  instead  of  !)oiog  eova-red,  or  in 
any  way  sJieiiercd  l>y  its  pofypary,  invests  it 
coiTijjlefely,  so  as  to  form  a  kind  of  bark  over 
every  part  of  it;  on  this  account  the  name  lias 
been  changed  by  writers  on  these  animals,  and  it 
is  denominated  their  axis,  since  upon  it  they  are, 
as  it  were,  suspended,  and  run  their  prescribed 
race.  Tliis  axis  consists  of  a  mnch  more  rigid, 
solid  and  lapidose  sul)stanc:e,  than  the  polvpary 
of  the  really  sheathed,  polypes,  presenting  when 
polished  the  smooth  substance  and  lustre  of 
marble,  witliont  an)^  appearance  of  pores  or  other 
orifices — when  broken  it  exhibits  the  same  kind 
of  fracture  as  a  stick  of  red  sealing-w^ax ;  this 
description  refers  particularly  to  the  red  coral, - 
for  in  some  other  genera  belonging  to  the  Order 
the  axis  is  jointed,'’  and  in  others,  very  flexible. “* 
The  sheatlied  corallines  appear  in  some  sort,  to 
be  analogues  of  those  animals  whose  bodies  are 
covered  and  defended  by  an  external  crust  or 
shell,  like  the  Testaceous  Molluscans,  the  Crusta¬ 
ceans  and  the  Insects ;  while  the  tribe  in  question. 


®  Corallium. 

*  Antipathes ,  Gorgonia. 


3  Lycoperdon. 
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especially  those  haying  a  jointed  axis,  present 
some  analogy  to  the  vertebrated  animals,  in 
which  the  muscles  cover  the  bones.  It  should 
seem,  from  the  solid  and  compact  substance 
generated  by  them,  that  these  Polypes  absorb 
from  the  sea-w^ater  a  greater  quantity  of  the 
matter  which  is  com'^erted  into  carbonate  of  lime 
than  the  rest  of  the  class,  so  as  to  enable  them 
to  condense  it  into  the  smallest  comjDass,  and 
therefore  Providence  has  gifted  thou  with  the 
faculty  of  making  up  in  virtue,  so  to  speak,  what 
they  may  want  in  volume.  A  single-stemmed 
species,  how^ever,  belonging  to  the  flexible  ge¬ 
nus  Antipathes,  found  by  Professor  Eschscholtz, 
on  the  north-west  coast  of  America,  ^Yas  ten  feet 
long.  The  foot,  or  base  by  which  the  common 
coral  is  attached  to  the  rocks,  as  indeed  is  the 
case  with  the  whole  section  to  which  it  belongs, 
is  remarkably  expanded  ;  it  rises  at  first  with  a 
single  stem  of  varying  magnitude,  which  soon 
divides  into  a  small  number  of  branches,  in  their 
turn  dividing  and  subdividing  irregularly  into  a 
great  number  of  others,  so  as  to  resemble  a  leaf¬ 
less  shrub,  rising  to  the  height  of  about  eighteen 
inches.  After  pearls,  this  is  the  most  precious 
production  of  thq  ocean,  and  has  always  been  a 
valuable  article  of  commerce.  As  well  as  the 
common  sponge,  it  is  principally  the  produce  of 
the  Mediterranean,  and  is  formed  with  such  rapi¬ 
dity,  that  a  place  which  has  been  quite  i  xhanslcd 
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by  die  coral  fislicrmi'ii,  in  the  course  of  a  very 
few  years,  is  again  replenisticd  with  it.  It  is 
probably  enabled,  by  its  Itroad  well  fixed  base 
and  rigid  axis,  to  withstand  the  violent  action  of 
the  strong  currents  of  the  sea  just  inentioned. 

(J.  The  Floatifio’  Poh/pes,  which  form  La¬ 
marck’s  last  order,  chiefly  differ  from  the  coral  in 
being’ locoinotive, and  sometimes  sw imining freely 
about  in  the  sea,  though  some  usually  remain 
stationary,  but  nerer  fixed.  Their  ovifonn 
germes,  like  those  of  many  otlier  marine  polypes, 
are  ejected  hy  the  month.  The  most  noted 
species,  from  its  singular  resemblance  to  a  quill 
with  its  plumes,  is  called  the  sea-pen.^  It  is  a 
phosphoric  animal,  and  emits  a  light  so  brilliant 
that  hy  it  the  fishermen  can  see  the  fishes  swim¬ 
ming  near  it,  so  as  to  he  able  to  cast  their  nets. 

The  vast  number  of  marine  animals  that  are 
endued  with  the  remarkable  faculty  of  emitting 
light,  indicate  that  it  ansu'ers  some  important 
purpose  in  their  economjc  A  fact  observed  by 
the  celebrated  Navigator  Peron,  rendere  it  pro¬ 
bable  tliat  its  object  is  defence;  he  remarked  that 
when  the  Atlantic  Pyrosome®  was  iivitated,  as 
well  as  when  it  was  contracted,  its  phosphores¬ 
cence  was  augmented.  A  variety  of  hypotheses 
witli  respect  to  the  phosphorescenc-e  of  the  ocean 
have  been  started  ;  at  first  it  wms  attributed  to 


^  Pennaiulo.  argcnlea. 
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the  revolutions  of  the  earth,  to  electricity,  &c.; 
then  to  putrescent  marine  animals,  which  cer¬ 
tainly  do  emit  light;  but  it  is  now  generally 
known  to  be  the  property  of  a  variety  of  the 
Uiore  frail  inhabitants  of  the  deep,  and  the  above 
remark  renders  it  extremely  probable  that  it  was 
given  them  by  their  Creator,  to  defend  them  from 
the  attack  of  their  enemies,  whom  a  sudden 
augmentation  of  the  intensity  of  their  light 
inay  frighten  from  their  purpose 
■  2.  But  the  most  celebrated  pQlypes,  and  those 
which  produce  the  most  wonderful  effects  in 
some  parts  of  the  globe  that  we  inhabit,  belong 
to  the  section  in  which  the  polypary  is  larnelli- 
ferous,  or  having  the  star  shaped  oscula,  or 
mouth,  from  which  the  polype  exerts  its  tenta¬ 
cles,  lamellated  or  divided  into  various  channels, 
separated  from  each  other  by  elevated  processes, 
resembling  the  gills  of  a  mushroom  :  these,  with 
several  others  related  to  them,  Linne  regarded 
as  belonging  to  one  genus  which  he  denominated 
Madrepora,  but  which  Lamarck  has  divided  into 
eighteen  I  It  is  amongst  the  species  of  this 
genus,  even  as  circumscribed  by  the  author  just 
mentioned,  that  v^e  are  to  look  for  the  polype, 
which  is  instructed  by  its  Creator,  not  only  to 
erect  rocky  reefs  of  vast  extent  and  wonderful 
solidity — which  often  arrest  and  perplex  ll>c 
course  of  the  navigator,  and  greatly  increases  the 
perils  of  navigation — and  submarine  njountains 
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ijiat  k((  |.  */ra(lvia]ly  diiniiiishiDg  tlie  mass  of 
r>.  hilt  also  islands,  whicli  emerging  from 
lit!  in  proeess  of  time  are  covered  with 

\  i-uce.iimij,  and  fitted  to  receive  and  inaintain  an 
iiiHimi)  p'opnlation  with  man  at  their  h(‘ad.  The 
''pcfu  pi-incipaliy  eng-.iged  in  this  great  work  is 
!h(,  (  Doil,  called  by  Liniie  tlie  miirie<Ued  Sladre- 
pvn\'  iijid  generally  known  by  the  liame  ai  white 

bill  Lamarck  seems  not  to  have  been  satis¬ 
fied  as  to  tliis  species,  since  it  is  excluded  from 
his  list  of  roadreyiores,  though  he  refers  to  four, 
if  not  five,  varieties  of  it  as  distinct  species.  Its 
polype,  though  so  celthrated  for  its  wonderfol 
works,  seems  to  be  nnknoAvn.  Ruraphius  ho>v- 
ever  has  described  that  of  the /io/gHS  Madrepore, 
and  recently  an  Italian,  Vincent  Rosa,  whose 
description  I  shall  copy,  another  species. 

“  From  every  cell,”  says  he,  “  issues  a  cylindri¬ 
cal  animal,  resembling  an  intestine,  transversely 
wninkled,  about  half  an  inch  long  and  two  lines 
in  diameter,  and  of  which  the  upper  extremity  or 
mouth  is  surrounded  by  about  Iwenty-two  very 
short  tentacles.  These  anunals,  which  are  jpen- 
dent,  because  this  madrepore  is  always  fixed 
under  the  projections  of  the  rocks,  and  vibrates 
at  file  will  of  the  waves,  are  alw  ays  of  a  livety 
orange  colour,  they  contract  as  soon  as  they  are 
touched,  and  they  die  upon  being  taken  out  of 

'  Madrepora  murkata.  Fi.at'i:  II.  Fig.  1.-,  ’  ’ 
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the  water.”  Whoever  examines  a  fragment  of 
the  polypary  of  any  of  the  varieties  of  white 
coral,  will  find  it  to  consist  of  innumerable  ra* 
dialing  tubes,  variously  intercepted,  all  of  which 
appear  to  issue  from  a  common  base ;  these  are 
the  receptacles  of  the  general  body  of  the  polype, 
while  the  connected  individuals  with  their  blos¬ 
soms  inhabit  an  infinity  of  cells  opening  exter¬ 
nally  from  which  the  tentacles  issue  to  collect 
their  food. 

The  seemingly  insignificant  creatures  here 
described,  and  which  seem  as  little  animalized 
as  any  animal  can  be  to  retain  a  right  to  the 
name,  all  whose  means  of  action  are  confined 
to  their  tentacles,  and  whose  sole  ejuployrnent 
appears  to  be  the  collection  and  absorption  of 
the  beings  that  form  their  food,  are  employed 
by  their  Creator,  to  construct  and  rear  mighty 
fabrics  in  the  bosom  of  the  deep.  He  has  so  or¬ 
ganized  them,  that  from  their  food  and  the  waters 
of  the  ocean,  which  by  a  constant  expansion 
and  contraction  they  absorb  and  expel,  they  are 
enabled  to  separate,  or  elaborate,  calcareous  j^ar- 
ticles  with  which  they  build  up,  and  are  con¬ 
tinually  enlarging,  their  structures  ;  forming  them 
into  innumerable  cells,  each  inhabited  by  an  in¬ 
dividual  animal,  which  however  is  not  insulated 
and  separated  from  the  parent  bofly,  but  forms  a 
part  of  a  many  headed  and  many  montlied  mon¬ 
ster,  which,  at  every  oral  orific(',  is  colba  tim;  tin* 


FUNCTIONS  AND  INSTINCTS. 


1  m 

means  of  still  increasing  its  coral  palace,  and. 
tines  it  goes  on  till  it  lias  formed  a  habitation, 
not  for  itself,  bat,  as  I  said,  for  man,  in  the 
midst  of  the  world  of  waters. 

One  of  their  most  celebrate!  historiaits,  Amou- 
reux.tlms  expresses  himself  upon  this  part  of  their 
history.  Some,  by  their  union  or  aggregation, 
form  a  long  narrow  ridge  or  reef,  which  extends 
iminterruptedly  several  degrees,  opposing  an  im¬ 
movable  rampart  to  the  great  enrrents  of  the  sea, 
which  it  often  traverses,  the  solidity  and  magni¬ 
tude  of  which  increases  daily.  Sometimes  this  line 
of  madreporic.  rocks  assumes  a  circular  form  ;  the 
polypes  that  inhabit  it  gradually  elevate  their 
rocky  dwelling  to  the  surface  of  the  sea.  working 
then  in  a  sheltered  basin,  they  by  little  and  little 
fill  up  its  voids,  taking  the  precaution,  however, 
to  leave  in  the  upper  part  of  this  impenetrable 
wall  openings  by  which  the  water  can  enter  and 
retire,  so  as  to  renew  itself,  and  furnish  them 
with  a  constant  supply  of  their  aliment,  and  of 
the  material  with  which  they  erect  their  habi¬ 
tation.” 

Then  do  not  always  elevate  their  polyparies 
from  the  depths  of  the  Avaters  to  their  surface, 
some  extend  themselves  liorizontally  upon  the 
bottom  of  the  sea.,  following  its  curvatures,  deidi- 
Auties,  and  anfractuosities,  and  cover  the  soil  of 
old  ocean  Ai  ith  an  enamelled  carpet  of  various  and 
brilliant  colours,  sometimes  of  a  single  colour  as 
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dazzling  as  the  purple  of  the  ancients.  Many  of 
these  beings  are  like  a  tree  which  winter  has 
stripped  of  its  leaves,  but  which  the  spring 
adorns  with  new  flowers,  and  they  strike  the 
beholder  by  the  eclat  of  petal-like  animals,  with 
which  their  branches  are  covered  from  the  base 
to  the  extremity. 

Captain  Beechey  has  given  a  most  interesting 
account  of  the  proceeding  and  progress  of  these 
animals  in  erecting  these  mighty  works,  and  of 
the  manner  in  which  the  sea  forms  ridges,  when 
the  animals  have  carried  their  work  as  high  as 
fhey  can :  upon  these  at  length  a  soil  is  formed 
beyond  the  reach  of  its  waves ;  a  vegetation  next 
commences,  in  time  plants  and  trees  spring  up, 
animals  arrive,  and  man  himself  finds  it  a  con¬ 
venient  residence.  His  account  is  too  long  to 
copy,  I  must  therefore  refer  the  reader  to  it,  but 
I  must  give  here  his  statement  of  some  proceed¬ 
ings  of  these  animals,  which  have  a  bearing  upon 
the  principal  design  of  the  present  work,  and 
seem  to  indicate  an  instinctive  sagacity  in  the 
polypes  far  above  their  rank  in  the  animal  king¬ 
dom,  and  quite  inconsistent  with  their  organiza¬ 
tion. 

Speaking  of  Ducies  Island,  a  formation  of  tin- 
coral  animals,  he  describes  it  as  taking  the  shape 
of  a  truncated  cone  with  the  face  downwards,  fiio 
form  best  calculated  to  resist  the  action  of  the 
ocean,  and  then  proceeds  to  say,  The;  uorili- 


)  f  \ 


Jcoiiversion  into  one  vast  plain,  yielding  forests 
of  bread-fruit  and  other  trees,  and  ultimately 
snstenance  to  a  numerous  population,  and  a 
variety  of  animals  subservient  to  their  use,  but 
taking  a  wider  range  and  still  further  enlarging 
its  view,  might  behold  the  tropical  portion  of  the 
vast  pacific,  not  only  studded  with  these  islands, 
but  exhibiting  them  in  such  frequent  clusters 
and  so  large  as  almost  to  form  a  kind  of  bridge 
ot  commuincution  between  Asia  and  America. 
Indeed,  at  present,  we  know  not  how  far  these 
founders  of  islands  may  have  keen  concerned 
in  rearing  a  considerable  portion  of  those  conti¬ 
nents  that  form  the  old  world.  Calcareous  strata 
and  ridges  occur  every  where,  and  though  other 
causes  may  have  contributed  to  their  formation,' 
yet  it  is  not  improbable,  that  at  the  time  when 
our  northern  climates  were  inhabited  by  tropiciil 
animals,  our  seas  also  might  abound  in  madre¬ 
pores,  &c.  which  might  bear  their  part  in  the 
erection  of  some  of  our  islands. 

Professor  Buckland,  in  the  appendix  to  Cap¬ 
tain  Beechey's  Voyage,  states  that  even  within 
the  arctic  circle  there  are  spots  that  can  be  shewn 
to  have  been  once  the  site  of  extensive  coral 
reefs.  The  old  coral  reefs  that  existed  previously 
to  the  deluge,  by  that  great  catastrophe,  in  many 
cases  might  be  formed  into  chalk  ridges.  This 
indeed  seems  proved  by  the  remains  of  marino 
'  See  Ljell's  Gml.  1.  130.  210. 
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(mild  up  in  the  flucUmtin;^  ocean,  not  merely  in¬ 
significant  islets,  but  whole  groups  of  islands 
and  extensive  ridges,  I  had  almost  said  <onti- 
nents,  is  still  rnoreworthy  of  admiration— but  far 
beyond  and  above  this,  that  Creative  Wisdom 
should  so  order  all  other  circumstances  eoumwded 
with  this  procedure  ;  as,  for  instance,  the  action 
of  the  waves  and  winds  upon  this  nascent  little 
world,  and  that  when  the  animal  has  (milt  up  to 
tlmt  point  whieh  its  nature,  tor  it  cannot  exist 
out  of  the  water,  enables  it  to  attain,  should  take 
up  the  wondfTfiil  work,  and  by  other  meaus 
complete  his  design,  give  the  stnicture  its  due 
elevation,  furnish  it  with  fotintains  and  streams, 
cover  it  with  a  soil  capable  of  affording  nutriineiil 
to  plants  and  trees,  yielding  a  supply  of  foot!  to 
some  portion  of  the  animal  kingdom,  and  finally 
to  man  himself — how  strikingly  does  this  whole 
concatenation  of  dependent  circiimstaiices  de¬ 
monstrate  the  adaptation  of  means  to  an  end,  hy 
an  infinite  mind  !  What  a  number  of  calcula¬ 
tions  must  be  made,  wbat  a  number  of  circum¬ 
stances  taken  into  consideration,  what  a  mmdjer 
of  contingenecs  provided  against,  what  a  number 
of  conflicting  elements  made  to  harmonize  and 
subserve  to  the  promotion  of  a  eommon  purjiosc, 
wbicli  eonid  only  have  taken  place  by  the  inter¬ 
vention  and  constant  guidance  of  an  imseen 
Being,  causing  all  things  so  to  concur,  as  to 
hrlng  about  and  establish  what  he  d(.'.signs ! 
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provides  tor  it ;  this  can  be  no  physical  power, 
for  that  is  equally  without  intelligence,,  and  acts 
necessarily,  but  it  must  be  the  result  of  the  will 
and  original  action  of  Supreme  Intelligence,  who 
either  so  organized  the  animal  as  to  direct  it  to 
certain  acts,  when  placed  in  certain  circiim 
stances,  by  the  agency  of  physical  powers;  or 
by  his  own  immediate  employment  of  these 
powers,  influenced  its  action,  as  the  occasion 
required. 

I  cannot  conclude  this  history  of  the  Polypes 
without  adverting  to  another  circumstance  which 
prpves  in  a  very  striking  manner  the  interven¬ 
tion  of  the  Deity  ;  and  that  they  could  not  have 
assumed  the  various  forms  under  wdiicli  we 
behold  them,  from  peculiar  circumstances,  to 
the  influence  of  which,  in  the  lapse  of  ages  they 
were  exposed.  When  we  see  animals,  buried  in 
the  bosom  of  the  ocean,  symbolize  the  wdiole 
vegetable  world  from  the  tree  to  the  iiioss  and 
lichens  that  vegetate  on  its  trunk,  and  the  agaric 
or  other  funguses  that  spring  up  beneath  it,  we 
are  naturally  led  to  inquire  into  the  reason  of 
this  system  of  representation,  exhibited  by  lacings 
that  have  no  affinity,  nor  are  even  contrasted 
with  each  other  by  juxta-position, 

One  of  the  general  objects  of  the  vrgctairle 
kingdom  was  to  ornament  tlie  dry  lant! 
what  was  fair  to  look  upon,,  as  well  as  will:  wh  it 
was  good  for  food.  But  the  depili:’  <>i 
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that  often  separates  those  in  the  same  series  from 
each  other,  that  by  the  action  of  certain  physical 
causes,  consequent  upon  certain  established  laws 
and  a  fixed  order  of  things,  and  by  the  stimulus 
of  certain  appetencies  in  themselves,  animals 
gradually  changed  their  forms  and  organization, 
and  thus,  by  slow  degrees,  kept  improving  in  all 
respects,  till  at  last  the  monkey  became  the 
man,  if  the  sceptic  thus  attempts  to  pervert  us, 
we  may  turn  round  upon  him,  and  ask  him,  how 
it  was  that  the  zoophyte,  buried  in  the  depths  of 
the  ocean,  should  imitate  the  plant  ?  can  a  studied 
imitation  every  where  denoting  purpose  and  de¬ 
sign,  a  mighty  structure  including  innumerable 
forms  and  parts  connected  with  each  other  and 
formed  evidently  according  to  a  preconceived 
plan,  be  the  result  of  the  operation  of  blind, 
unguicled  physical  agents,  acting  by  the  appe¬ 
tencies  of  these  organized  beings  ?  How  indeed 
could  they  have  any  appetency  to  put  on  the 
appearance  of  a  set  of  objects  they  never  saw  1 
The  thing  is  morally  impossible.  In  fact,  wlien 
we  survey  the  whole  series  of  natural  objects, 
and  find  throughout  a  system  of  repi’esentation, 
as  well  as  a  chain  of  affinities,  it  is  as  clear  as 
the  light  of  day,  that  an  infinite  Intelligeiico 
must  first  have  planned,  an  Aluiighty  Itand  tlieii 
executed,  and  that  infinite  Love  still  sustains  flu 
whole. 
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Fimeliom  and  Jnst/imts.  Itadiaries. 

It  happens  not  seldom  to  the ‘student  of  the 
works  of  creation,  when  he  is  endeavonring’  to 
thread  tlie  labyrinth  of  forms  in  any  of  the  tliree 
kingdoms  of  nature,  and  has  arrived  at  any  given 
point,  to  feel  doubtfid  which  course  to  pursue. 
The  road  divides,  perhaps,  into  two  branches, 
which  both  promise  to  lead  him  right.  Atdhe 
very  outset  of  the  auimal  kingdom,  as  we  have 
seen,  there  was  some  uncertainty,  wliether  W'e 
should  begin  by  the  Infusories  or  Polypes, 
and  now  the  Tunicaries,  or  Ascidians  as  some 
call  them,  at  the  first  blush  seem  more  closely 
connected  with  the  Polypes,  than  the  Radiarits, 
which  Lamarck  has  placed  next  to  them  ;  but 
when  we  consider  that  the  organization  is  much 
more  advanced  in  the  former  than  in  the  latter, 
not  only  in  the  organs  of  digestion,  but  in  those 
of  sensation,  respiration,  and  circulation,  we  feel 
satisfied  that  tlie  latter,  where  the  object  is  to 
ascend,  should  first  be  considered.  I  shall,  there¬ 
fore,  now  give  some  account  of  the  Radim  ies. 

TIte  animals  forming  this  class  receive  this 
appellation,  because  they  exhibit  a  disposition 
lo  form  ray 5,  both  in  their  internal  and  external 
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parts,  a  disposition  which  begins  to  show  itself, 
as  we  have  seen,  both  in  the  polypes  and  the 
infusories^  with  respect  to  their  oral  appendages, 
and  is  found  also  in  the  tunicaries  and  cepha- 
lopods,  or  cuttle-fish.  And  this  tendency  in  the 
works'  of  the  Creator  to  produce  or  imitate 
radiation,  does  not  begin  in  the  animal  kingdom ; 
the  Geologist  detects  it  in  the  mineral,  and 
the  Botanist  in  the  vegetable,  for  Actinolites, 
Pyrites,  and  other  siibstances  exhibit  it  in  the 
former,  and  a  great  variety  of  the  blossoms  of 
plants  in  the  latter.  We  may  ascend  higher,  and 
say  that  irradiation  is  the  beginning  of  all  life, 
from  the  seed  in  the  earth  and  the  punctum 
saliens  in  the  egg,  to  the  foetus  in  the  womb  ;  and 
still  higher  in  the  physical  world,  sound  radiates, 
light  radiates,  heat  radiates.  If  we  further  sur¬ 
vey  the  whole  universe,  what  do  we  behold  but 
radiating  bodies  dispersed  in  every  direction. 
Suns  of  innumerable  systems,  shedding  their 
rays  upon  their  attendant  planets ;  and  the  Great 
Spiritual  Sun  of  the  universe,  even  God  himself, 
is  described  in  Holy  Scripture  as  that  awful 
Being,  “  Whose  goings  forth  have  been  from  of 
old,  from  everlasting .  ’  ’ 

Cuvier,  and  after  him  several  other  modei  Ji 
Zoologists,  have  considered  Lamarck’s  Class  of 
Radiaries  as  forming  a  group  or  class  of  tlie 


I  See  above,  p.  154,  1(>6,  A>c-. 
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zoo]ibytes;  but  when  we  recollect  that ,  they 
canuot,  like  l.he  infusories  and  polypes,  be  pro¬ 
pagated  by  cuttiues  and  offsetts,  this  seems  to 
indicate  an  aniiual  .'ul)^lanc('  in  which  the  nervous 
molecules  are  less  di.-'jx’iscd,  and  that  some  ten¬ 
dency  to  nervous  <entj'(^  ha?,  been  established. 
In  the  upper  chi'-sos  ol’  in\  ertebrated  animals, 
indeed,  many  will  reproduce  an  organ  when 
mutilated,  and  some  even  a  head,  Imt  none  but 
the  polypes  and  infusories  multiply  themselves 
ill  the  way  above  stated.  It  seems,  therefore, 
most  advisable  lo  adliere  to  Lamarck’s  system, 
by  cousideriug  the  animals  in  question,  as  form¬ 
ing  a  group  by  themselves,  aud  to  adopt  Iiis 
name  of  Radiaries, 

These  are  distinguished  from  the  class  imme¬ 
diately  preceding,  the  polypes,  by  being  limited 
as  to  their  growth  to  a  certain  standard,  as  to 
their  form  by  the  general  appearance  of  radiation 
they  usually  present,  being  either  divided  into 
rays,  as  in  the  star-fish  ^  or  having  rays  exhibited 
by  their  crust  as  in  the  sea-urchins;  or  embedded 
in  their  substance,  forming  appendages  to  their 
viscera,  as  in  the  sea-nettle  or  jelly-fish.  They 
have  not,  like  the  polypes,  a  terminal  month  or 
orifice  surrounded  by  food-collecting  tentacles ; 
but  one  placed  imdemeath  their  Iiody.  Their 
digestive  organs  are  distinct  and  more  complex. 
They  are  never  fixed  and  are  to  be  met  ivith 
only  in  the  sea  and  its  estuaries.  Lamarck  has 
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divided  this  class  into  two  orders,  the  Gelatines^ 
and  the  Echinoderms.'^ 

1.  The  Gelatines,  which  some  consider  as  a 
distinct  class  under  the  name  of  A.calephes,^  are 
distinguished  by  a  gelatinous  body,  and  a  soft 
and  transparent  skin ;  they  have  no  retractile 
tubes  issuing  from  the  body ;  no  anal  passage ; 
no  hard  parts  in  the  mouth ;  and  they  have  no 
interior  cavity,  their  viscera  being  imbedded  iji 
their  gelatinous  substance, 

2.  The  Echinoderms  have  an  opaque,  leathery, 
or  crustaceous  skin,  mostly  covered  with  tuber¬ 
cles,  or  even  moveable  spines,  and  generally 
pierced  with  holes,  disposed  in  rows;  retractile 
tubes  which  respire  the  water,  and  are  used  also 
for  locomotion  and  prehension,  emerge  from 
these  holes ;  a  mouth  generally  situated  below, 
and  armed  with  hard  parts  ;  and  a  cavity  simple 
or  divided. 

Some  genera*  in  the  first  order,  like  the  fishes, 
are  remarkable  for  an  air-vessel  which  they 
can  fill  or  empty,  and  so  rise  to  the  surface,  or 
sink  to  the  bottom  at  their  pleasure,  but  it  differs 
from  that  of  the  fishes  in  being  external ;  others 
are  distinguished  by  a  dorsal  crest,  which  they 
erect  and  use  as  a  sail.®  ^ 

To  begin  with  the  Gelatines — in  walking  upon 

I  Radiaires  molasses.  ~  Echinodermcs. 

•’  Acalepha.  ■**Phi)s.‘.ophom.  Ac. 
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th<;  sea-sliore,  1  luive  occ-asiorjiiOy  remarked  an 
aniraal  of  this  tribe  Jt;ft  by  tlie  waves,  not  mnch 
larger  tlian  a  nutmeg,  of  a  spherical  form,  with 
several  Joiigitudinal  ridges,  and  nt^arly  as  trans¬ 
parent  as  the  purest  crysttil.  If  at  all  injured  by 
the  touch,  it  immediately  dissolved.  Such  deli¬ 
cate  creatures  has  the  Creator  exposed  to  the 
action  of  the  oceanic  waves,  and  they  sail  gaily 
on,  by  means  of  their  ciliated  tails,  receiving 
no  injury,  frail  as  they  are,  except  in  being  some¬ 
times  cast  upon  the  shore.  These  lucid  gems  of 
the  waters,’  which  abound  equally  within  the 
polar  circle  and  near  the  equator,  are  eminently 
phosphoric.  Bose  says,  he  has  seen  millions, 
which  he  could  scarcely  distiugnish  during  the 
day  from  the  water  in  which  they  lived,  but 
which  in  warm  and  calm  nights  afforded  the 
most  brilliant  spectacle.  From  their  rotatory 
motion,  they  seemed  then  globes  of  fire  which 
rolled  upon  the  surface  of  the  water.  The  more 
rapid  their  motion,  the  more  intense  the  light, 
and  their  tails  always  emitted  more  than  their 
body.  Tliey  doubtless  absorb  animalcules  with 
the  water  that  they  inspire,  and  they  swim  by  a 
motion  combining  rotation  with  contraction  and 
dila^tion.  They  are  found  from  a  line  to  six 
inches  in  diameter.  Providence  has  destined 
them  to  he  tlie  food  of  a  vast  number  of  fishes, 
even  the  whale  does  not  disdain  them ;  and  we 
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may  conjecture  the  havoc  that  one  of  these  giants 
of  the  ocean  would  make  in  their  ranks.  The 
manner  in  which  they  are  propagated  has  not 
been  ascertained,  but  from  their  infinite  num¬ 
bers  in  every  sea,  their  progeny  must  be  incon¬ 
ceivable. 

Another  phosphoric  animab  of  the  present 
tribe  is  distinguished  by  a  dorsal  crest,  resem¬ 
bling  a  vesicle  full  of  air,  and  which  it  is  said  to 
use  as  a  sail,  like  many  of  the  Molluscans,  to 
conduct  it  over  the  surface  of  the  ivaves.  It  is 
connected  with  the  body  only  by  its  middle,  its 
extremities  being  at  liberty,  which  enables  the 
animal  to  steer  its  course  in  any  direction. 

I  shall  mention  one  more  of  these  gelatines, 
which  falls  under  the  observation  of  every  one 
who  is  fond  of  sailing,  or  rowing,  in  a  boat  on 
the  ocean  or  in  its  estuaries.  If  he  cast  his  eye 
upon  the  water  in  fair  weather,  he  will  see  num¬ 
bers  of  animals,  in  shape  resembling  an  expanded 
umbrella,  with  some  flesh-coloured  organs  round 
the  summit  or  centre,  carried  with  the  rising  or 
falling  tide,  and  dancing  along  with  a  seemingly 
undulating  motion :  these  belong  to  what  are 
vulgarly  called  the  jelly-fish,  or  sea-nettles.''- 
Though  the  body  of  the  animals  of  this  tribe  is 
gelatinous  and  easily  melts,  yet  its  weight  is 
considerable,  and  it  is  said  tliat  they  can  ren(l(  r 
themselves  heavy  or  light  at  i)leasiire.  whit  h 

2  Pj.aw.  III.  Fit:.  I, 


*  Vellela. 


FUNCTIONS  AND  INS'i'IKCiTS. 

some  effect  by  means  of  a  natatory  A’eside,  but 
tlie  means  in  all  lias  not  been  ascertained;  unless 
they  were  thus  gifted,  as  their  si>ecific  gravity 
exceeds  that  of  the  water,  tiiey  coidd  not  raise 
themselves  to  the  surface,  where  they  are  seen 
swimming  yery  gracefnlly;  as  it  were,  hy  an 
alternate  systole  and  diastole^  admitting  and  re¬ 
jecting  the  sea-water.  Several  of  them, ^  for  it  is 
not  common  to  them  all,  when  touched,  canse  a 
sensation  similar  to  that  produced  hy  the  sting  of 
a  nettle  it  is  si_ip]iosed  by  some  that  this  is  done 
0\  ouii  t<  mm  hii  h  an  (mnjectiin  d  (o  have 

ii.ib  -u<-Ke;",  iiahml  i-  s ♦  rv  ]>rob!ii>h\  w jiieh 
adii!  if  ti.  ;ii!  "kii'.  I  h;-  landtx  ,  u  iiif  ii  i"  ^U]J- 

p'l-ffi  (.)bi-Hif  'lioi.t  ,it  iht  iicttrii  p«)a<'r 

pi'  hi  ,.,f  ^ ,  f,i  1  i"  toKinl  m  (liiif  1  uei!r!‘;l 

ot  ihi-  tfib)';  ffU'  n)"i;Oii‘(  .  llm  dioiian  :!  "t  c.-iietile,' 
i-  ■  iii!  !(-  ailed  iltc  h.iii.'l",  a  ill'll  tiiuebui,  ."Uli 
iiifiu  "i'ln'ix,  bwih.ibiv  till'' facnily  a  it"  given 
t'-'i'iim  n  Pi’in  !<U  m  e.  1  liber  tortile  defeiiee  of 
iinir  tiad  torn!"  ai^amh,  their  assailants,  or  to 
.  n.'bd  iiii  m  to  "<  <  fire  tlicir  jirey,  this  lieing  the 
gi  it!  rai  n"('  ni'  th'ir  numerous  tentacles  and 
ntbie  oic'ti!",  l/amarck  observes,  that  some  of 
l!ie"(  aninril"  an  "<>  iargc  as  to  be  more  than  a 
li>i»1  ill  lij.ttiicn  r,  and  tiiat  some  vveigh  as  mucli 
a.-i  sixi\  j.»svni(!,".  Tiieir  nirdtitndes  arc  prodi- 
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gioiis,  and,  as  well  as  the  heroe,  they  are  said  to 
form  part  >of  the  food  of  the  whale  ;  they  are 
even  devoured  by  some  of  their  own  class.  The 
mode  by  which  these  creatures  are  produced 
in  such  infinite  profusion  is  at  present  unknown. 
They  do  not  reproduce  mutilated  parts ;  therefore 
it  cannot  he,  as  in  the  polypes,  by  the  division 
of  their  bodies. 

When  we  consider  the  extrexiie  fragility  and 
deliquescent  nature  of  the  animals  constituting 
this  order  of  the  Radiaries,  that  a  touch  almost 
disorganizes  their  structure,  and  moreover  that 
they  form  part  of  the  food  of  the  most  gigantic 
animals  in  creation,  we  should  be  led  to  think  it 
impossible  that  they  could  withstand  all  these 
combined  actions  upon  them,  and  that  hov/ever 
numerous  and  prolific,  they  must  at  length  he 
utterly  annihilated.  Nothing  less,  indeed,  than 
Almighty  Power,  and  Infinite  Wisdom  and  pre¬ 
science,  and  a  Goodness  that  is  interested  in  the 
welfare  of  the  meanest  as  well  as  the  mightiest 
of  the  animals  he  has  brought  into  being,  could 
have  preserved  them  from  such  a  fate.  He  who 
made  all  things  decreed  their  mutual  relations, 
limited  their  numbers  by  certain  laws,  and  ap¬ 
pointed  the  means  by  which  those  law  s  should 
be  executed.  We  may  say,  that  in  some  sense 
the  w^hales  were  created  for  the  gelatinous  radia¬ 
ries  and  numberless  other  animals  witli  which 
the  seas  frequented  by  these  monsters  ahoiind. 
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and  that  tliese  gelatlnons  radiaries  were  created 
for  the  whales.  The  enormous  month  of  the  last- 
named  animals  is  not  armed  with  tusks  or 
grinders,  but  fitted  instead  with  yast  numbers  of 
oblique  laminas  of  a  softer  substance,  usually 
denominated  whalebone,  which  is  adapted  only 
for  the  crushing  and  masticating  of  soft  bodies  ; 
therefore  instead  of  a  prey  more  proportioned  to 
their  bulk,  they'^  contentedly  make  their  meal  off 
these  small  but  innumerable  gelatines^  which,  by^ 
their  number,  make  up  for  their  wmnt  of  magni¬ 
tude,  and  are  exactly  suited  to  the  masticating 
organs  of  their  devourer  ;  and  though  the  waste 
of  animal  life  seems  almost  infinite,  yet  was  it 
not  for  this  check,  so  great  appear  to  be  the 
powers  of  multiplication  of  the  smaller  creatni'es 
that  swarm  under  the  ice.  of  tlie  Arctic  seas,  there 
would  be  more  than  could  be  maintained  con¬ 
sistently’^  with  the  general  welfare. 

The  object  of  Providence  thronghout  our 
globe,  as  has  been  before  obsm-ved,  is  so  to 
balance  the  respective  numbers  of  the  diiTerent 
kinds  of  animals,  from  the  invisible  monad  to 
tlie  gigantic  wliale,  thata  certain  proportion  may’ 
be  preserved,  wilh  regard  to  their  nnmbers, 
between  tbem,  so  that  eacli  may  be  in  sufficient 
force  to  accornplisb  the  end  for  which  it  was 
created .  We  may  observe  that  thongh  the  whale 
devours  myriads  of  millions,  ymt  the  quantum  of 
siitiering  is  less  than  if  he  were  enabled  to  make 
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his  meal  off  larger  animals,  and  his  jaws,  like 
the  shark’s,  were  fitted  with  laniary  teeth.  In 
fact  the  gelatines  are  incapable  of  suffering 
pain,  having  no  digested  nervous  system,  and 
when  cast  upon  the  shore  they  dissolve  into  a 
fluid  exactly  resembling  sea  water. 

The  Eckinoderms^  form  the  second  order  of 
the  Radiaries.  This  name  was  first  given  by 
Bruguieres  to  a  class  formed  solely  of  Linne’s 
genera  Echinus  and  Asterias,  but  Lamarck  has 
added  others  to  it.  He  has  divided  it  into  three 
sections,  the  Stelleridans,  Echinidans,  and  Fis~ 
tulidam ;  in  all  these  the  outward  envelope  is  of 
a  much  harder  substance  than  in  the  gelatines, 
in  the  first  and  last  of  these  sections  resembling 
leather,  and  in  the  other,  consisting  of  the 
sea-urchins,^  it  is  a  crust  in  some  degree  like 
that  of  crabs  and  lobsters.  The  animals  of  this 
Order,  though  their  nervous  system  is  obscure, 
have  a  high  degree  Df  muscular  motion  and  arc 
fitted  with  motive  organs. 

To  look  at  a  star-fsh  one  would  wonder,  at 
first,  how  it  could  move  progressively,  its  rays 
seeming  not  at  all  calculated  for  that  purpose, 
this  however  is  wisely  provided  for.  Those  of 
one  family  send  forth  a  number  of  tentacles, 
from  a  furrow  in  the  underside  ol  the  rays  into 
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while  the  posterior  is  curved  vertically,  and  per¬ 
forms  the  part  of  a  repelling  lever.  The  suckers, 
which  in  this  genus  issue  from  the  sides  of  the 
rays,  at  the  junction  of  the  upper  and  lower 
surfaces,  appear  short,  but  being  retractile,  they 
can  be  lengthened,  and  doubtless  are  used  to 
seize  the  animals  that  come  in  their  way.  What 
can  more  strikingly  indicate  the  contrivance  and 
design  of  an  Intelligent  Being  than  the  structure 
of  these  stellated  animals  by  which  they  are 
enabled  to  move  in  different  directions,  and  to 
secure  their  prey? 

The  exterior  envelope  of  the  sea-urchins  is 
formed  by  two  membranes,  the  one  external  and 
thicker,  and  the  other  a  very  thin  pellicle. 
Between  the  membranes  is  a  thick,  solid,  calca¬ 
reous  shell  composed  of  a  great  number  of 
polygonal  pieces  of  a  fibrous  tissue,  evidently 
immoveable,  but  not  soldered  during  the  growth 
of  the  animal.  The  shell  of  the  common  species 
if  closely  examined,  when  denuded  of  its  spines 
and  other  organs,  will  be  found  to  be  divided 
into  twenty  longitudinal  portions,  ten  of  which 
are  covered  with  breast-shaped  protuberances, 
varying  in  size,  which  bear  the  spines,  and  ten 
narrow  ones  perforated  with  a  number  of  small 
orifices,  from  which  the  tentacular  suckers 
emerge,  which  last  Linne  named  allei/s;-  1 
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siiall  tliercfore  call  tijo  spiiie-beariog  ones  grower, 
’^riie.se  JhsI;  arc,  alternately  witle  and  jiarrow,  and 
of  a  la.nceolate.  form  ;  tlie  wide  ones  having 
six  rows  of  J  lie  larger  tnhercle.s,  and  the  narrow 
ones  only  t.w'o  ;  betw"eeij  f;ach  of  these  groves 
is  an  sillcy  containing  nearly  thirty  oblique 
doul>le  row's  of  oj’ihces,  eight  or  ten  in  each  ro’vv'. 
TJiese  alleys  terminate  in  a  point  at  the  upper 
aperture  of  the  shell  and  are  truncated  at  the 
lorver.  Eacli  of  the  larger  groves,  if  examined 
internally,  wall  be  found  to  consist  of  about 
twenty  parallelograms  arranged  transversely  and 
united  by  a  harmonic  suture,  in  wddch  the  edges 
are  merely  applied  to  each  otlier  without  any'- 
ineepialities.  These  larger  grores  have  a  central 
longitudinal  ridge,  at  which  it  readily  divides  and 
discovers  a  beautifully  dentated  suture,  resem¬ 
bling  the  dog’s  tooth  of  a  gothic  arch  ;fon  the  side 
next  the  alleys  the  dentitions  of  the  suture  are 
much  less  prominent  and  conspicuous.  The 
smaller  groves  have  the  same  ridge  and  divide  in 
the  same  way,  and  seem  to  form  one  piece  with 
the  alleys  on  each  side  of  it :  so  that  one  of  the 
narrow-  groves  rvith  its  two  alleys  forms  the 
support  of  one  of  the  frames  of  the  jaws.  These 
narrow'^  groves  consist  of  about  sixty  transverse 
pieces,  and  wdien  divided  of  double  that  number  : 
thus  w  onderfully  is  the  house  in  which  these 
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animals  reside,  formed  by  its  Divine  Builder. 
The  sutures  of  the  human  skull,  as  anatomists 
observe,  admit  of  its  more  easy  formation  into  a 
spherical  box  :  the  shell  of  the  sea-urchin  is 
adapted  with  equal  skill  and  wisdoin,  the  longi¬ 
tudinal  sutures  favoring  the  proper  flexure  one 
way,  and  the  transverse  ones  allowing  a  curvature 
in  a  contrary  direction:  and  besides,  by  this 
structure,  as  Mr.  Gray  has  observed  and  De 
Blainville  intimates,  the  gradual  increment  of 
the  shell,  by  the  deposition  of  fresh  matter  in  all 
these  parts,  is  rendered  easy. 

But  the  spines  and  suckers  of  these  animals 
are  equally  worthy  of  our  notice  and  investiga¬ 
tion;  the  former  as  instruments  of  defence  and 
locomotion,  and  the  latter  as  instruments  of 
locomotion,  prehension,  and  respiration.  I 
mentioned  the  protuberances,  large  and  small, 
the  latter  usually  planted  round  the  former, 
shaped  like  a  breast  with  a  central  elevation 
resembling  the  nipple,  these  afford  a  basis  with 
which  the  spines  articulate,  being  united  to  it  by 
a  membranous  ligature  or  sac,  so  as  to  form  a 
kind  of  ball-and-socket  articulation,  working 
upon  these  protuberances  by  means  of  the  mem¬ 
brane,  the  spines  can  assume  every  inclination 
between  vertical  and  horizontal,  and  inay  be 
used  both  as  motive  and  defensive  organs.  The 
great  zoological  and  physiological  luminary  of 
Greece,  Aristotle,  observed  of  these  animals  that 
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(!>('\  n.-'C  (Ik  ii  ‘'j)iiK  >^  K"  leys  for  cliaii^c  of  place,’ 
kimI  nt.iiniini',  \^]ll)  paid  paflimlar  aticjition  fo 
iIk  !!'  iii'iiioii",  foood,  (liiit  wJjialu  r  tlicv  moved  in 
a  !>i.i  !/,(ti)ia!  a>  tiu'\  ii-ualK  do.  or  in  a 

d  ojic,  o?  (jpon  (lifir  hirji  they  priiici- 
i)di\  n~.i  d  1  !i<  ir '-jtiiK  -  t  hey  <  an  !Uo\ e  nj  atiy 
i\'<‘  'ifoi!.  ^oan  ai’f  H.'ed  a^-  h  lis  for  pro<j:U'.>-'iive 
On.,  (  im  n!,  uiIk  iv  a"'  jtoini''  of  •^tippoit  1o  prevent 
a  !■(  tJ.j'jr*  <*)ie.  it  i-.  1)\  mt  ato  of  th<  ir 

'-pen  s.  r.Ke,  '•(ane  pi-rffa  mina  otu;  olher  and  sohkj 
anolhej’.  tin",  hitrv  thejiiseh  t in  the  inoist 
>a!id  oii  ii,(  ;f ■-lima  .  - 

I;  n-'i  ta-\  tocoiK'eui  h\  m hat  ine<'haiii^)n 
ili(  aoj  liKAe.i  ;  iin,  jirotnlKi'anee'^i  on 

id^'i!  i  in  N  ne)','-.  as*  j’s  s<  ri,  atid  t  iien.' aj'po-ar^  la“' 
]>(  MS'  {■miiiniii'K  aii!!};  hetutao  tin  miei'ioi’ of  tin; 
shell  and  the  ineHibra.uons  sac  by  -whieh  they 
are  attached  to  them.  “  It  is  very  difficult,'' 
says  Cuvier,  “  to  see  tlie  fil)res  that  mov'^e  these 
spines  at  the  will  of  the  animal,  for  nothing’  is 
ol>ser cable  in  their  articulation  but  a  very  solid 
ligamentous  substance,  which  it  is  very  difficult 
to  cut.  I  ha,ve  examined,  with  a  lens  of  con¬ 
siderable  porver,  the  shell  both  vdthin  and 
without,  and  have  been  able  to  discover  no 
pores  on  either  side,  round  tlie  base  of  the 
protuberances  or  elsewhere ;  so  that  it  seenis 
impossible  for  any  muscular  thread.s,  hoAveAmr 
line,  to  pass  from  the  body  of  tlie  animal  to 

Hist.  Anim-  R.  tv,  c.  5,  ad  fin.  ~  Oskr  in  Philos.  Tr.  1826. 
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the  connecting  ligament  by  which  it  could  move 
it  and,  so  give  the  spine  its  ditFerent  inclinations. 
Yet  as  the  spines  are  employed  by  the  sea- 
urchin  to  effect  its  motions,  there  must  be  some 
intermediate  agent,  hitherto  undiscovered,  which 
it  has  at  its  command,  by  which  it  can  act  upon 
them.  Dr.  Cams’  remarks  on  the  zoophytes  in 
general  are  very  applicable  in  the  present 
instance — “  When  we  find,”  says  he,  “that  there 
can  be  respiration  without  lungs ;  that  nutrition, 
growth,  and  secretion  may  exist  without  a  circu¬ 
lation  of  fluids ;  and  that  generhtion  may  take 
place  without  distinct  sexes,  &c.  why  shoidd 
we  doubt  that  sensitive  life  may  exist  Avithout 
nerves,  or  motion  without  muscular  fibres  ?  ”  It  is 
important  to  be  observed  here,  that  these  spines, 
however  strongly  attached  they  may  appear  in 
the  living  animal,  in  the  dead  one  fall  off  upon 
the  slightest  touch,  which  proves  that  the  cause 
of  their  adhesion  is  connected  vrith  its  life. 

But  though  it  is  difficult  to  detect  the  muscu¬ 
lar  fibres  that  move  the  spines  of  the  common 
sea-urchin,  I  had  an  opportunity,  when  correcting 
the  proof  containing  the  preceding  paragraph, 
through  the  kindness  of  my  friend  Mr.  OAven, 
of  the  Hunterian  Museum,  Avell  knov  n  for  his 
admirable  anatomical  description  of  the  animal 
of  the  pearly  Nautilus,'  of  examining  a  ]ire])a- 
ration  of  the  large  spines,  witli  their  sac  s,  ol' 
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the  inaniroiJlnry  Sca-mcliiii/  in  wliifJi  the  rtons- 
Ciilar  fibres  wexe  distil  idly  vi^ible,  cnviMopmg 
the  base  of  the  spine,  when  tlie  >a<'  wasnanoved; 
so  that,  reasoning  from  anaioav,  it  may  be' 
cimled  that  the  spines  of  tin-  .oinmon  speades 
have  a  similar  n'ms(adar  apparatus. 

The  spines  vary  much  in  thtdr  form  and 
sculpture.  In  the  species  last  named  they 
seem  to  be  of  a  horny  sidtstance,  varying  in 
magnitude  and  length,  tlie  larger  ones  tapering 
from  the  base  and  being  blunt  at  tlie  tip,  they 
are  beautifnily' fluted  like  the  shaft  of  a  Co¬ 
rinthian  pillax.  The  part  enveloped  by  the  , 
jnembrane  before  mentioned,  is  thicker  than  the 
rest  of  tiie  sliaft,  perfectly  smooth,  bnt  terminates** 
in  a  bead  :  tliey  axe  tinteil  witli  violet,  bnt  the 
base  and  tip,  or  the  pedestal  and  capital  of  the 
pillar  are  wliite.  The  base  is  concave  so  as  to 
play  upon  tlie  levigated  centre  of  the  above 
protuberance.  Besides  these  larger  spines,  there 
are  some  bristle-shaped  ones  terininating  in  a 
subovate  knob,  whicb  when  tinfolded  appears 
to  resemble  a  tripetalous  flower  with  acuminated 
petals.  Those  parts  void  of  spines,  called  the 
alleys,  distinguished  by  rows  of  orifices  disjmsed 
in  pairs,  are  furnished  with  a  quite  difterent  kind 
of  organ,  1  mean  the  suckers  before  alluded  to 
and  described,  by  wliiclithe  animal  can  also  move 
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pr-Ex  itself  to  any  substance ;  it  is  thought  also, 
^  perforated,  that  it  uses  them  to  absorb 

the’^'atef  for  respiration.  The  length  of  these 
sijpkers  or  tentacles,  for  so  they  may  be  also 
called,  when  they  are  fully  extended,  is  always 
greater  than  that  of  the  spines,  so  that  they  may 
Serve  as  so  many  anchors  to  tix  the  animal  and 
enable  it  to  resist  the  mass  of  waters  that  press 
upon  it.  They  are  stated  to  be  more  numerous 
near  the  mouth  than  in  other  parts,  by  which 
arrangement  Divine  Wisdom  has  fitted  them  to 
maintain  a  horizontal  position,  ’which  is  their 
natural  one.  These  suckers  fix  the  animal  so 
firmly  to  the  rocks,  that  it  is  with  the  greatest 
difficulty,  and  seldom  without  crushing  the  shell, 
that  they  can  be  separated. 

The  most  powerful  and  complex  organs  with 
which  the  Creator  has  gifted  the  Echinidans 
are  their  jaws  and  teeth.  Their  mouth  lias 
adapted  to  it  a  remarkable  frame-work,  con¬ 
sisting  of  five  pieces,  corresponding  with  five 
segments,  into  which  the  shell  may  be  divided  ; 
each  of  these  pieces  forms  an  arcb,  and  the 
whole  a  pyramidal  frame,  which  was  compared 
by  Aristotle  to  a  lanthorn  Avitbout  a  skin.  To 
these  are  attached  the  moveable  part  of  the 
apparatus,  consisting  of  five  jaws,  cacii  con¬ 
taining  a  long  tooth,  the  tcetli  con  verging  in 
the  centre  close  the  monll).  Aitogcllicr 
complex  machine  consists  ol'  IwchIa -Ha <  i.  t  <  > - 
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moved  by  tbiriy-five  muscles-  The  disposition 
of  tJiese  pieces,  Lamarck  observes,  and  of  their 
movirtg  muscles,  indicate  Ibut  the  parts  of  this 
machine  can  have  only  a  cojnmon  nlovemept, 
and  no  one  of  them  an  individual  or  separate 
one;  but  it  apjjears  fi*om  Cuvier's  elaborate  des- . 
cription  of  ibis  wonderful  and  complex  machi¬ 
nery,  if  1  understand  him  right,  that  the  action  of 
certain  muscles  will  give  to  any  one  of  the  teeth 
that  form  the  pvTamids  an  independent  motion. 
This  powerful  apparatus,  which  the  animal  CUn 
incline  in  different  directions,  indicates  a  kind  of 
food,  less  easy  to  hiuise  and  masticate  than  what 
we  have  seen  satisfies  the  wdiale,  and  these  or¬ 
gans  aftbrd  a  singular  contrast  to  those  by  which''" 
that  enormous  monster  masticates  its  food. 

The  Echinidans,  whose  station  appears  to 
be  often  near  the  shore  upon  submerged  ledges 
of  rock,  feed  upon  whatever  animal  they  can 
seize.  We  have  seen  that  they  sometimes 
turn  upon  their  back  and  sides,  as  well  as 
move  horizontally,  this  enables  them  more 
readily  to  secure  tkeir  food,  with  the  aid  of 
the  numerous  suckers  m  the  vicinity  of  their 
mouth,  which  when  once  they  are  fixed,  never 
let  go  their  hold  till  the  animat  is  brought 
within  the  action  of  their  povverful  jaws.  La¬ 
marck  thinks  they  do  not  masticate  but  only 
lacerate  their  food ;  but  as  two  faces  of  each  of 
their  pjwamidal  organs  answer  those  of  tlie  two 
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adjoining  ones,  and  these  faces  are  finely  and 
transversely  furrowed,  this  looks  like  masticating 
surfaces.  Bose,  who  appears  to  have  seen  them 
take  their  food,  says  it  consists  principally  of 
young  shell-fish,  and  small  crustaceous  animals  ; 
as  the  latter  are  very  alert  in  their  motions,  it  is 
difficult  for  the  sea-urchins  to  lay  hold  of  them  : 
hut  when  once  one  of  these  animals  suffers  itself 
to  be  touched  by  one  or  two  of  the  tentacles  of 
its  enemy,  it  is  soon  seized  by  a  great  number 
of  others,  and  immediately  carried  towards  the 
mouth,  the  apparatus  of  which ’developing  itself, 
soon  reduces  it  to  a  pulp. 

Who  can  say  that  the  All- wise  Creator  did  not 
foresee  all  the  situations  into  which  this  animal 
would  be  thrown,  so  as  to  provide  it  with  every 
thing  that  its  station  and  functions  require? 
Considering  its  internal  organization  and  the 
nature  of  the  animal  itself,  and  that  it  holds  a 
middle  station  between  the  polype  and  the  Mol- 
luscans,  in  the  former  of  which  the  developement 
of  muscle  is  very  obscure,  and  in  the  latter 
very  conspicuous,  and  that  it  cannot,  like  the 
former,  fix  itself  by  its  base,  and  so  support  a 
polypary,  or  if  endued  with  locomotive  powers 
carry  with  it  a  heavy  shell ;  these  things  con¬ 
sidered,  and  the  nature  of  its  food,  and  the  force 
necessary  to  prepare  it  for  digestion,  it  was 
evidently  requisite  that  it  should  be  defended  hy 
a  crust  sufficient  to  affor<l  a  support,  ami  gi\(' 
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effoct  to  its  jtowetful  oral  apparatus,  and  ypt 
(aiovtgh  to  yi(  ld  to  the  ellbrts  of  its  motive 
powers  ;  bat  as  tliis  <  i-ast,  from  its  composition 
and  nature,  was  lialdf-  to  bf^  crushed  by  a  very 
slight  pressure,  it  re(|nir(,;il  further  means  of 
defence,  find  with  these  its  Aijuighty  and 
Bcneticent  Creator  has  amply  provided  it,  hy 
eovering  it,  like  a  hedge-hog,  with  inmimerable 
spines,  varying  in  length,  and  capable  of  various 
movements.  The  long  ones,  when  erected, 
defend  it  on  all  sides,  both  from  tlie  attack  of 
enemies  and  fr orii  the  effects  of  accidental  pres¬ 
sure,  and  we  may  conjecture  that  when  the 
longer  ones  are  couched  to  answer  any  particular 
purpose,  the  short  mres  may  come  into  play,  and 
assist  in  keeping  any  pressure  frojii  tlie  crust. 
Perhaps,  as  in  the  hedge -hog,  the  ordinary 
posture  of  the  longer  spines  is  conchant,  and 
they  are  only  erected  when  the  animal  is  in 
motion  or  under  alarm. 

The  wonderful  apparatus  which  closes  the 
mouth  of  the  common  or  typical  sea-urchin,^ 
is  another  and  striking  proof  that  Creative 
Wisdom  employs  diversified  means  to  attain  a 
common  end,  the  nutrition  of  the  animal. 
The  mouth  of  this  animal  is  under  its  body,  a 
sit:nation  far  from  favourable,  according  to 
appearance,  for  the  mastication  or  bruising  of 
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its  food  :  if  its  jaws  moved  vertically,  like  ours 
or  the  mandibles  of  a  bird  ;  or  if  they  moved 
horizontally  like  those  of  insects,  it  m  ould  have 
been  attended  with  no  small  trouble  to  an  animal 
whose  mouth  was  underneath,  but  its  five  pyra¬ 
midal  jaws  with  the  points  of  the  teeth  in  the 
centre,  admit  an  action  more  accordant  with  the 
situation  of  the  mouth.  By  means  of  its  nume¬ 
rous  muscles  it  can  impart  a  variety  of  action 
to  the  mass  and  individual  pieces  that  form 
its  oral  apparatus,  so  as  to  accommodate  it  to 
circumstances,  a  powder  not  possessed  by  the 
higher  animals.  In  those  Echinidans,  whose 
mouth  is  in  the  margin  of  the  anterior  part  of 
the  shell, ^  no  such  powerful  apparatus  is  obser¬ 
vable,  its  situation  being  in  front  of  the  animal, 
it  is  not  as  it  were  under  restraint,  it  has  less 
occasion  for  the  aid  either  of  tentacles  in  its 
vicinity,  or  of  a  powerful  apparatus  of  masti¬ 
cating  organs. 

By  furnishing  these  animals  with  a  set  of 
peculiar  organs  to  act  the  part  of  hands  as  well 
as  feet,  we  have  another  instance  of  the  care  of 
Divine  Providence  to  adapt  every  creature  to  the 
situation  and  circumstances  in  which  it  is 
placed.  The  legs  and  arms  of  the  higher  ani¬ 
mals  would  be  rather  an  incumbrance  to  an 
Echinidan,  as  well  as  a  deformity  ;  it  is  theri  forc 
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fiimishcfl  wiili  a  set  of  organs  better  adapted  to 
its  pecniiar  station,  wants,  and  functions,  in  a 
numerous  set  of  retractile  tubes^  capable  of  the 
necessary  extension,  iitied  at  their  extreniity  with 
a  cup  acting  as  a  cii])ping-glass  or  sucker,  and 
enabling  i,he  animal  to  adhere,  with  irresistible 
fon:e,  to  any  sn]>stance  to  wbicli  it  applies  tbeiig 
and  discharging  at  the  same  time  the  functions 
of  hands  to  lay  hold  of  their  prey  and  convey  it 
to  their  mouth,  of  legs  and  feet  to  stay  themselves 
upon,  and  of  lungs  to  assist  in  their  respiration. 

Tire  Aforkmanship  also  in  these  animal  struc¬ 
tures  is  as  beautiful  and  striking  as  the  contri¬ 
vance  manifested  in  them  is  wonderfal.  Their 
protuberances,  especially  in  the  mammillary 
sea-urchin/  their  variously  sculptured  'spines, 
tlieir  tentacular  suckers,  all  by  their  perfect 
finish  and  admirable  foms  declare — The  hand 
that  made  us  is  divine — since  they  exceed  in  all 
these  respects  the  most  elaborate  human  works. 

Tlie  tJiird  and  last  order  of  the  Ecliinoderms, 
or  spiny-skinned  'Radiaries,  are  the  Fktulidmisd 
Amongst  these  we  may  notice  the  Sea-miemonies,^ 
jriarine  animals,  fixing  tlTemsclves  to  the  rocks, 
but  iia,viug  the  power  of  locomotion,  which  from 
a  eommon  base  send  forth  what  appear  to  be  a 
number  of  stalks  terminating  each  in  Avhat 
seems  a.  many-petaled  floAver  of  various  hues, 

5  Plate  III,  Fig-.  .1 
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so  that  those  who  have  an  opportunity  of  observ¬ 
ing  them  from  a  diving  bell,  may  see  the  sub¬ 
merged  rocks  covered  with  beautiful  blossoms  of 
various  colours,  and  vying  with  the  parterres 
of  the  gayest  gardens.  Ellis,  who  was  the  first 
Englishman  who  opened  his  eyes  to  the  beauties 
and  singularities  that  adorn  the  garden  which 
God  has  planted  in  the  bosom  of  the  ocean,  has 
named  many  of  these  from  flowers  they  seem 
to  represent,  as  the  daisy,  the  cereus,  the  pink, 
the  aster,  the  sunflower,  &c. 

These  animals,  at  first,  appear  to  come  very 
near  the  polypes,  especially  the  fresh- water  ones,^ 
bearing  a  number  of  individuals,  springing,  as 
it  were,  from  the  same  root,  each  sending  forth 
from  its  mouth  a  number  of  tentacles,  which  are 
stated  to  terminate  in  a  sucker,  and  by  which 
also,  like  the  other  Echinoderms,  the}^  respire 
and  reject  the  Avater ;  they  also  reproduce  their 
tentacles  when  cut  off.  Portions  of  the  base 
when  divided  are  reproductive,  but  they  do  not 
separate  from  the  parent  till  their  tentacles  are 
completely  formed.  Their  internal  organization, 
however,  is  much  more  advanced  than  that  of 
the  polypes.  They  have  a  separate  alimentary 
sac  or  tube,  surrounded  by  longitudinal  mus¬ 
cles,  and  even  nervous  nodules  or  ganglions, 
and  also  several  ovaries. 
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Ill  mild  calm  weatlier,  when  the  sun  shines, 
tlie.y  may  lie  seen  in  places,  where  the  water  is 
not  A>ery  deep,  cxyxmding  their  many-coIoiir€'d 
flowe-rs  at:  the  surface  of  the  waters— but  upon 
the  slightest  indication  of  danger,  the  flowers 
smideidy  disappear,  tlie  uuimal  contracts  itself 
ainl  wears  the  aspect  of  a  mass  oi'  flesh.  They 
as  it  wei’e,  vomit  up  their  young,  or  tlie  germes 
formed  in  the  ovaries :  hut  they  sometimes  force 
their  way  out  from  other  parts.  When  inclined 
to  change  their _  station  they  glide  upon  their 
base,  or  completely  detaching  themselves,  com¬ 
mit  themselves  to  the  guidance  of  the  waves. 
Reaumur  oliserved  them  use  tlieir  tentacles  like 
the  Cephalopods,  for  locomotion.  They  flx  them¬ 
selves  with  so  much  force,  that  they  cannot  be 
detached  without  crushing  them. 

It  is  not  wonderful  that  so  many  of  the  lower 
aquatic  animals  should  have  been  mistaken  for 
plants,  wlieu  tliey  so  exactly  represent  their 
forms,  their  roots,  their  branches  and  twigs, 
their  leaves  and  their  flowers — but  besides  the 
irritability  of  the  animal  substance,  which 
however  is  partially  exhibited  by  some  plants; 
there  is  another  cbaracter  which  seems,  as  a 
strong  line  of  demarcation,  to  be  drawn  between 
them,  and  to  which  I  have  before  adverted ;  ^ 
animals  take  their  food  by  a  mouth  at  one 
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extremity  of  the  body,  plants  by  roots  diverg¬ 
ing  from  the  other.  The  reproductive  organs 
in  the  latter  occupy  the  place  and  ornature 
of  the  nutritive  ones  in  the  former.  The  gay 
and  varied  colours  of  the  blossoms,  the  in¬ 
finite  diversity  of  their  forms,  the  delicious  scent 
so  many  of  them  exhale,  all  are  calculated  to 
draw  the  attention  and  excite  the  admiration  of 
the  beholder,  while  the  organs  of  nutrition  are 
usually  hid  in  the  earth.  Not  so  in  the  animal 
kingdom ;  the  nutritive  organs,^  or  rather  those 
that  prepare  the  nutriment,  are  placed  in  the 
most  eminent  and  conspicuous  part  of  the  bodj^, 
in  the  vicinity  of  all  the  noblest  avenues  of  the 
senses,  while  those  of  reproduction  are  placed  in 
the  most  ignoble  station,  and  are  usually  found 
closely  united  with  those  passages  by  which  the 
excretions  of  the  body  pass  off.  In  the  Tiinica- 
ries  indeed  the  mouth  and  the  anal  passage  ^  are 
usually  very  near  to  each  other,  and  in  the 
polypes  the  same  mouth  that  receives  the  food 
rejects  the  feces,  and  it  even  sometimes  appears 
to  happen  that  an  animal  has  been  swallowed, 
and  after  performing  the  ordinary  revolutioo 
in  the  stomach,  has  been  ejected  again  in  a 
living  state. 


1  Plate  IV. 
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The  Miimals  we  liave  hitlierto  been  considering 
were  all  regarded  by  Cuvier  as  belonging  to  bis 
first  class,  the  Zoophytes,  and  are  continued 
therein  by  Cams  ;  the  latter,  however,  allows 
that  the  Echinoderms  are  somewhat  removed  from 
the  class  by  the  commencement  of  a  nervous 
system.  Lamarck’s  next  Class,  the  Tmticaries,^ 
which  we  are  now  to  enter  upon,  form  part  of  the 
headless  Molliiscans®  of  Cuvier,  and  belong  to 
that  section  of  them  that  have  no  shells.  My 
learned  friend,  Savigny,  in  his  elaborate  and 
admirable  work  on  The  Trwertebrate  Animals, 
who  also  considers  them  as  a  separate  class, 
denominates  them  Ascidians,^  dividing  tirem  into 
two  Orders,  Tethydans  and  Tlmlidamd  Many 
alcyons  of  Linne  and  others,  are  now  referred 
to  the  Class  we  are  treating  of. 

The  characters  of  the  class  maybe  thus  stated : 
Anibiae,  either  gelatinous  or  leathery,  covered  by 
a  double  timic,  or  envelope.  The  external  one, 
analogous  to  the  shell  of  Molluscans,  distinctly 
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organized,  provided  with  two  apertures,  the  one 
oral,  for  respiration  and  nutrition,  the  other  anal,' 
the  interior  envelope,  analogous  to  their  mantle, 
provided  also  with  two  apertures  adhering  to 
those  ot  the  outer  one.  JHody  oblong,  irregular, 
divided  interiorly  into  many  cavities,  without 
a  head ;  gills  occupying,  entirely  or  in  pait,  the 
surface  of  a  cavity  v  ithin  the  mantle ;  7nouth 
placed  towards  the  bottom  of  the  respiratory 
cavity  between  the  gills  ;  alimentary  tube,  open 
at  both  ends  ;  a  ganglion,  sending  nerves  to  the 
mouth  and  anus. 

These  animals  are  either  simple  or  aggregate  ; 
fixed  or  floating  :  the  simple  ones  are  sometimes 
sessile,^  and  sometimes  sit  upon  a  footstalk.^  The 
aggregate  ones  possess  many  characters  in  com¬ 
mon  with  the  polypes,  inhabiting,  as  it  were,  a 
common  body,  somewhat  analogous  to  the  poly¬ 
pary,  except  that  it  is  more  intimately  connected 
with  the  animal  that  inhabits  it :  the  7nouth  of  all 
is  surrounded  with  rays  or  tentacles,  as  is  also, 
in  many,  the  anal  orifice ;  but  in  their  organi¬ 
zation  they  difler  very  widely,  exhibiting  traces 
of  a  nervous  system,  and  even,  in  some,  of  one 
of  circulation.  The  fixed  ones  are  commonly 
attached  to  rocks  or  other  inorganized  substances, 
but  sometimes  they  are  parasitic  ;  thus  a  species 
of  botrylle®  envelopes,  like  a  cloak,  certain  asci- 
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(lians,  aiul  niiother  of  the  Tuaicarics*  t;nvelo]^es 
the  luadrepoi’es,  more  or  less,  with  a  inilk-Avhite 
crust. 

The  Creator,  when  he  filled  tlit;  waters  of  the 
gr<3at  deep  with  tliat  in  finite  variety  of  animals 
of  AvhicJi  every  day  hr  in  gs  genera  and  species, 
before  unknown,  to  light,  Avilled  that  inany  of 
them  should,  as  it  were,  form  a  body  politic,  con¬ 
sisting  of  many  individuals,  separate  and  distinct 
as  inhabiting  different  cells,  but  still  possessing 
a  body  in  common,  and  many  of  them  receiv¬ 
ing  benefit  from  the  systole  and  diastole  of  a 
common  organ  :  thns,  by  a  material  union,  is 
symbolized,  wbat  in  terrestrial  animal  commu¬ 
nities  results  from  numerous  wills  uniting  to 
effect  a  common  object.  The  land,  as  far  as  I 
can  recollect,  exhibits  no  instance  of  an  aggregate 
animal ;  nor  the  ocean  of  one,  wdiich,  like  the 
beaver,  lemming,  bee,  wasp,  ant,  white  ant,  and 
many  others,  forms  associations  to  build  and  in¬ 
habit  a  common  house,  and  rear  a  common  family , 

- — Probably  the  nature  of  tlic  different  mediums 
these  several  animals  inhabit  is  the  cause  of  this 
diversity ;  and  Providence,  when  it  willed  the 
peopling  of  the  wmters,  as  well  as  of  the  earth 
and  air,  into  Avhich  the  effluxes  of  light  and  heat 
from  the  central  orb  could  not  so  penetrate  and 
be  diffused  as  to  act  witli  the  same  power  and 
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energy  as  upon  the  earth’s  surface,  and  in  its 
atmosphere,  so  formed  them  as  to  suit  the  cir¬ 
cumstances  in  Avhich  they  were  to  be  placed. 
Instead  of  sending  the  social  aquatic  animals 
forth  by  myriads  to  collect  food  and  materials 
for  their  several  buildings,  he  took  the  vegetable 
creation  for  the  type  of  their  general  structure, 
in  many  cases  fixed  them  to  the  rock  or  stone, 
united  them  all  into  one  body,  Avhich,  under  a 
common  envelope,  contained  often  innumerable 
cells  from  which  were  sent  forth  by  the  occupant 
of  each  a  circle  of  organs  to  collect  food,  from 
which,  by  some  chemical  operation,  they  could 
elaborate  materials  for  the  enlargement  of  their 
common  house  ;  and  often  cause  that  influx  and 
reflux,  to  compare  small  things  with  great, 
resembling  the  oceanic  tides,  and  by  which  the 
sea-water  is  alternately  absorbed  and  I’ejected  by 
these  animals :  but  this  function,  in  the  case  of 
some  of  the  Tunicaries,  the  animals  Avith  which 
we  are  now  concerned,  seems  to  be  affected  by 
a  central  organ  or  pump  common  to  the  Avhole 
fraternity. 

But  although  none  of  the  marine  associated 
animals  are  employed,  like  the  terrestrial  ones,  in 
labours  that  require  locomotion  and  the  collec¬ 
tion,  from  different  and  often  distant  parts,  of 
materials  for  the  erection  of  their  several  fabrics, 
and  of  food  to  store  up  for  the  maintenance  of 
the  various  members  of  their  comnninily,  y<  1 


2'2'i  KDXC'X'roNS  AND  fNSTlNC’rs. 

ihdrx;  ar<)  some  tliat  are  instrifctc;*!  to  form  cissrx- 
eiations,  Avhieh  yet  are  not  nnitcxl  by  any  material 
tie,  or  common  body,  so  as  to  be  physically  iiise” 
parable.  t)f  this  descrription  are  the  Salpes^ 
or  Ijjjilioj'es,  as  the  I’rencb  call  them.  These 
are  jdiosjiiioric  aiumals,  so  transparent  tliat  all 
their  ijjtcrriai  organs  and  all  their  moAmments, 
arid  even  all  the  contents  of  then'  intestines,  may 
lie  distinctly  seen.  They  are  gelatinous  like 
tin-  medusas  and  henn-s,  and  like  them  dissolve 
into  water.  Idn  ir  organi/ation, however, proyes 
llu.m  to  he  7V///cm7f'.v,  (\rtain  species  of  these 
animah,  in  i  iii->  ropcct  indike  every  other  g'emis 
of  tbc.  aiHimd  kingdom.  Inive  the  property  of 
nniting  tin'mscbv cs  l!!u>'thcr.  not  fortuitously  and 
iiTcgiiiarlx ,  bnt  from  tln-ir  birth  and  in  a  certain 
undeyiating  order.  Bose  observed  the  reunion 
of  the  confederate  Safe,"  which  lie  thus  describes: 
“  Erv-ry  indhddual  is  attached  by  its  sides  to 
tivo  others,  the  mouth  of  which  is  turned  to  the 
same  side ;  and  by  the  back  also  to  two  others, 
Avhen  it  is  turned  to  tlie  opposite  side.'’  In  this 
circumstance  it  presents  an  analogy  to  the 
combs  of  the  liiim  bee,  in  which  each  comb 
consists  of  a  double  set  of  cells  placed  base  to 
base,  with  the  mouths  of  each  set  looking  oppo¬ 
site  Avays.  and  the  cells  so  placed  that  a  third  of 
the  base  of  three  cells  occupies  the  Avhole  of  one 
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base  in  the  opposite  set.  This  reunion,  in  the 
salpes,  is  effected  by  means  of  eight  pedicles,  of 
a  nature  exactly  similar  to  that  of  the  body.  It 
is  perfectly  regular,  that  is  to  say— all  the  indi¬ 
viduals  are  at  the  same  distance  and  height,  all 
the  heads  in  one  row  are  turned  to  the  same 
side,  and  those  of  another  to  the  opposite.  These 
rows  usually  consist  of  from  forty  to  fifty  indivi¬ 
duals,  and  are  carried  by  the  waves  sometimes 
in  a  straight,  sometimes  in  a  curved,  and  some¬ 
times  in  a  spiral  line.  In  the  sea,  during  the  day, 
they  appear  like  white  ribands,  and  during  the 
night  like  ribands  of  fire,  which  alternately 
roll  up  and  unroll,  wholly  or  partially,  either 
from  the  motion  of  the  water,  or  from  the  will  of 
the  animals  that  compose  them.  They  are  found 
in  the  ocean  only  at  a  great  distance  from  land. 
Professor  Eschscholz  mentions  one,  ^  interme¬ 
diate  between  the  Salpes  and  Pp'osomes,  and  a 
similar  one  is  now  in  the  Hunterian  Museum," 
which  by  means  of  a  pedicle  appeared  to  be  at¬ 
tached  to  some  common  body,  all  of  them  ar¬ 
ranged  in  rows  with  the  head  turned  to  the  same 
side  ;  Savigny,  whose  eye  nothing  escaped,  and 
the  acumen  of  whose  intellect  equalled  that  of 
his  sight,  alas  now  dark,  further  informs  us,  that 
the  Salpes  adhere  to  each  other  only  by  certain 
gelatinous  protuberances,  or  as  Lamarck  sus- 

2  Pi.,vrK  IV.  1-ig.  V 
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jTCcl'i,  f^T'Ttuiii  iafcral  HuckcrH,  dj>?{>o»e<l  Sf>  a# 
)M>t  l(,>  impede  the  i!io1;i(*n,s  of  the  iviuseleH;  their 
miiou  only  inupoi'ory .  At  a  t'ertain  age, 
M.  Peroii  oh-i'r\<>.  these  Hnijoals  sepumte,  all 
lh(?  ]arg{,'  indn  {(iiiul"  heifis  solitary.  I'lio  sume 
traveller  is  of'  npioi'in  that  the  eofH'alenation  of 
ilio  S:dpe«  is  eoevai  vvitl)  their  l.iirtlK 

'Tile  olijcct  of  JJiviiie  Proeideiice  in  eiidowiog 
these  aniinals  witli  ;u!  irrstinet  so  singular  can 
only  he  conjectured.  Tliey  are  of  so  very 
nature,  that  perliaps  when  first  produced,  the 
fluctuations  of  the  mass  of  waters,  to  the  surface 
of  which  tJiey  iqipcar  to  rise,  luiglit  he  sufficient- 
to  destroy  them,  or  to  carry  tliem  to  the  shore, 
-vvliere  tiicy  would,  iuevitalily  perisii ;  but  liy  being 
united  in  bands,  they  may  he  better  able  to  resist 
their  force,  and  perhaps  the  more  vivid  light 
they  thus  produce,  may  be  designed  for  defence,^ 
or  to  ansrver  some  other  important  purpose.  When 
they  liave  attained  maturity  of  size  and  strength 
they  may  be  better  able  to  direct  their  course 
and  avoid  these  injni'ies.  The  young  of  terres¬ 
trial  animals  generally  are  associated,  under  tlie 
guidance  and  protection  indeed  of  the  mother, 
till  theji'  are  of  age  to  take  care  of  themselves. 
The  object  of  Providence  in  both  cases  is  the 
same,  though  the  modes  of  its  accomplishment 
vary  according  to  tlie  situation  and  circumstances 
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of  individuals.  When  we  see  such  paternal 
care  manifested  for  the  welfare  and  main¬ 
tenance  in  existence,  of  beings  so  frail,  that 
a  mere  touch  would  dissipate  them,  we  cannot 
but  assent  to  the  observation  of  the  Psalmist, 
that  “  His  tender  mercies  are  over  all  his  works,’' 
the  least  and  most  insignificant  as  well  as 
those  that  appear  to  occupy  the  most  elevated 
place  in  the  animal  kingdom :  and  we  may  feel 
a  comfortable  assurance,  built  on  this  ground, 
that  the  eye  which  regards  even  these  seemingly 
insignificant  creatures,  will,  if  we  cast  not  off  our 
confidence,  never  overlook  us,  or  be  indifferent 
to  our  welfare. 

The  last  and  highest  tribe,  belonging  to  the 
present  class,  are  those  which  are  never  united 
to  each  other,  but  are  solitary  in  all  stages  of 
their  existence.  These,  as  well  as  the  preceding 
ones,  make  a  near  approach  to  the  real  Mollus- 
cans,  at  least  their  external  and  internal  envelope 
hears  considerable  analogy  with  that  of  bivalve 
shells,  as  Lamarck  acknowledges,  though  they 
differ  in  having  a  distinct  organization,  the  shells 
of  bivalves  having  neither  apparent  vessels  nor 
fluids,  while,  in  these  Tunicaries,  the  covering, 
both  external  and  internal,  in  some  species, 
exhibits  vascular  ramifications  very  cons])i- 
cuously. 

Though  several  of  the  animals  belonging  lo 
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the  class  of  Tuiiicaries  are  interesting  on  account 
of  their  singularity  and  beauty,  I  siiall  only  select 
two,  one  from  the  aggregated,  and  one  from  those 
that,  arc  simple,  for  description  and  further  re¬ 
marks,  and  then  proceed  to  the  great  class  of 
Moliuscans.  Who  atouIcI  think,  asks  Lamarck, 
that  the  Pyrosome,  first  observed  by  Feron  and 
Le  Sueur,  Avas  an  assemblage  of  little  aggregate 
animals;  any  one  that  looked  at  this  animal,  or 
at  Savigny's  figure  of  it,^  \Amidd  mistake  it  for 
a  simple  polype,  Avitli  a  number  of  leaf-like 
appendages  groAving  from  its  skin ;  but  a  closer 
examination  Avould  give  him  a  A'^ery  difterent 
idea,  and  he  Avould  discover,  with  Mmnder,  that  it 
Aims  a  mass  filled  AAuth  animals,  united  by  their 
base,  exceeding  the  number  of  the  above  apjiend- 
ages.  The  common  body  that  contains  these 
creatures  resembles  a  hollow  cylinder  closed  at 
its  upper  extremity  and  open  at  the  loAver ;  this 
body  or  mass  is  gelatinous  and  transparent,  a 
number  of  tubercles  of  a  firmer  substance  than 
the  tube,  hut  at  the  same  time  transparent,  po¬ 
lished,  and  shining,  dilfering  in  size,  cover  the  sur¬ 
face  ;  some  being  veyy  short,  and  others  longer, 
and  the  longer  ones  terminated  by  a  iance-shaped 
leafiet.  At  the  summit  of  each  tubercle  is  a  cir¬ 
cular  aperture,  without  tentacles,  opposite  to  which 
is  another  circular  orifice  Avhich  is  toothed. 

The  pyrosomes  are  the  largest  of  tiie  phosphorie 
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animals,  the  Atlantic  species  ‘  being  about  five 
inches  long,  and  the  Mediterranean^  sometimes 
attaining  to  the  length  of  fourteen .  Their  power 
of  emitting  light  is  so  great  that  in  the  night 
they  cause  the  sea  to  appear  on  fire.  Nothing 
can  exceed  the  dazzling  light  and  brilliant 
colours  that  these  floating  bodies’  exhibit — co¬ 
lours  varying  in  a  way  truly  admirable,  passing 
rapidly  every  instant,  from  a  dazzling  red  to 
saffron,  to  orange,  to  green,  and  aziire,  and  thus 
reflecting  every  ray  into  which  the  prism  divides 
the  light,  or  which  is  exhibited  by  the  heavenly 
bow.  In  the  water  their  position  is  generally 
horizontal,  and  their  locomotion  very  simple  ; 
they  float,  as  they  are  carried  by  the  waves  or 
the  currents ;  like  the  salpes,  they  can  however 
contract  and  restore  themselves  individually,  and 
have  also  a  very  slight  general  movement  which 
causes  the  water  to  enter  their  common  cavity, 
visit  their  gills  for  respiration,  and  convey  to 
them  the  substances  which  constitute  their  food. 
M.  Le  Sueur  observed  that  when  the  central  ca¬ 
vity  of  the  common  tube  was  filled  with  water,  it 
was  immediately  spirted  forth  in  little  jets  from  all 
the  extremities  of  the  tubercles  with  which  the 
surface  was  covered,  from  whence  it  appears  that 
the  external  aperture  of  the  individual  animal 
is  really  the  anal  aperture,  and  the  opposite 
or  internal  one  the  mouth,  which  thus  received 

1  P.atlanticum.  P .  (jUjunteuvi.  Pi.,  iv.  Fu;.  .t. 


'I  n/\'^  \M>  is^nsrr^. 


she  Viatrr  niid  liu  I’oou  i1  ((uiviyrd  from  tlie 
uniiiiMi)  tiilic,  aiui  )■<  jcricd  it  hv  the  <»f 

ini.,  .ri, 

'i:,.  ini.  .’iini  oiiiiinj/'iti.'ti  nl  il'*  iilth-  t(Mi:uits 
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.l.'i'itl  !>\  S.tviaiiw  tli.  u.  ii.T.il  f.jidiiiju  'r.t 

*r  .  lul  of  tho  tiibo.  ])aN  .'in 

(V.mh  thin 

ihf  arf  liiT-ij.a.  <!  lii  <  ivcio--  loun.l  st.  M.ihat  in 
tlii- 1  ■  .'1  ti.<o  htr.n  iiiyr-;  i.j  '■litiijc  tin  y  >ou)( - 

what  a  iioiOiici'-ihiJik,  and  iia,\f  alU  r- 

nateiy  ti  long  and  short  neck.  The,  cavity 
below  the  neck  is  filled  by  tlie  gills  a.ncl  various, 
intestines,  whicii  it  would  be  difficult  to  describe 
iiitel!igibl3n  in  a  popular  manner.  There  seems 
some  analogy  in  tliese  floating  hives  otTuiihrjous 
ani-Uials,  both,  as  to  si'ze  and  motio,n,  with  the 
seapeiisd  ■ 

No  sjiecies  of  the  genus  appears  to  have  been, 
met  with  in  our  seas,  we  may  therefore  conjee-' 
tiire  that  a,  warmer  climate  is  essentia.l  to  them. 
Their  general  Jimetions  beyond  tinat  of  illumi¬ 
nating  the  great  theatre  in  which  their  Creator 
.has  placed  them,  a.nd»  probably  affording  food  to 
some  of  the  inhabitants  of  the.  sens  in  v\diich 
they  are  found,  have  not  yet  been  ascertained. 
Neither  of  tJie  orifices  of  these  little  anini-als  is 
furnished  with  tentacles,  but  their  branchial 
orifice  is  toothed,  in  this  they  appear  to  differ 
'  D7ji,  siipr,  pi.  xxii.  x.xiii.  ’  *  See  alwre,  p.  l78.‘ 
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ilom  the  great  majoritj’  of  aggregate  animals. 

e  may  conjecture  that  when  the  water  passes 
into  the  tube  the  diaphragm  is  either  dropped 
or  elevated  to  admit  it,  and  then  resuming  a 
horizontal  position  closes  the  orifice  so  that  the 
wmter  is  forced  into  the  interior  aperture  of  the 
individual  animals  and  passes  out,  as  above 
described,  by  the  exterior  one.  Food-collecting; 
tentacles,  therefore,  would  in  tiiis  case  be  unne¬ 
cessary,  as  their  food  w'ould  enter  their  mouths 
with  the  water.  Providence  thus  takes  care  to 
compensate  by  this  contrivance  for  the  want  of 
the  ordinary  instruments. 

Some  of  the  Tunicaries  are  stated  to  have 
recourse  to  a  singular  mode  of  defence.  When 
seized  by  the  hand,  contracting  themselves 
forcibly,  they  ejaculate  the  water  contained  in 
their  cavities,  so  as  often  suddenly  to  imindate 
the  face  of  the  fisherman,  who  in  the  astonish¬ 
ment  of  the  moment  suffei’s  the  animal  to  escape. 
If  this  be  a  correct  statement  it  proves  that  these 
animals  are  not  altogether  without  some  degree 
of  intelligence,  they  know  when  they  are  assailed 
and  how  to  repel  the  assailant. 

Having  given  some  account  of  the  most  in¬ 
teresting  of  the  aggregate  Tunicarie.;.,  I,  am  nexi 
to  notice  the  simple  ones.  —  In  these  the  two 
orifices  by  which  the  sea  water  is  received  ;  10] 
expelled  are  not  at  opposite  exiremilie.v  ten 
usually  approximated,  one  being  ingln  i  dian 


the  otlieraiid  furnished  with  tentacular  lilanieiits. 
The  iuiiraals  are  fixed  to  rocks,  shells,  and  some¬ 
times  to  sea-weeds,  and  are  either  sessile,  or 
elevated  on  a  footstalk  :  the  sessile  ones  present 
a  considerable  analoay  with  the  pufl'-halls,  and 
the  others  with  dift'erent  funguses,  as  Clavariu,' 
&r.  They  seem,  especially  liolteiiia,  wdnch  is 
covered  with  short  stiff  bristles,  to  approach  the 
Ediiiikhus.  Nothing  more  is  known  of  these 
aniinuls,  than  that,  like  the  others,  they  alter¬ 
nately  absorb  and  expel  the  sea  water.  The 
Cyiitliia  Mnvtns"  is  remarkable  for  its  edranges 
of  colour,  being  sometimes  white,  sometimes 
oi-ange,  and  sometimes  of  a  tlesli-colour.  A.s  all 
this  tribe  are  fixed,  their  history  furnishes  no 
other  interesting  traits. 

Nothing  is  more  striking  than  the  infinitely 
diversified  forms  into  which  Creative  Power  has 
moulded  the  little  frail  aiibnals,  in  this  as  well 
as  the  preceding  classes,  that  are  destined  to 
inhabit,  and  numbers  of  them  to  illuminate,  the 
wide  expanse  of  waters  occupying  so  laiwo  a 
portion  of  the  globe  we  inhabit.  M'hen  we 
survey,  with  curious  mid  delighted  eyes,  the 
varied  tribes  that  cover  the  soils  of  every  aspect 
and  elevation  of  that  part  of  it  which  emerges  from 
the  fluctnating  surface  of  the  great  deep,  and 
which,  instead  of  deriving  their  nutriment  and 
means  of  life  and  breath  from  the  waters,  saline 
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or  fresh,  live,  and  breathe,  and  are  fed,  by 
principles  and  elements  communicated,  either 
mediately  or  immediately,  from  the  atmospheric 
ocean,  an  expanse  that  envelopes  uninterruptedly 
the  whole  of  our  globe,  and  which  itself  is  fed 
and  renovated  by  the  constant  effli^es  of  the 
great  centre  of  irradiation ;  which  also  in  its 
turn,  as  well  as  all  the  other  oi*bs  that  burn  and 
are  radiant,  and  those  that  revolve  around  them 
and  reflect  their  light,  receive  their  all  from 
Him,  that  great  and  ineffable  being,  who 
gives  to  all  and  receives  from  none.  But  1  lose 
myself,  in  infinite  amazement;  I  shrink  into 
very  nothingness,  when  I  reflect  that  such  a 
miserable  worm  as  I  am,  so  fallen  and  corrupted, 
should  presume  to  lift  its  thought  so  high,  and 
lose  itself  in  the  depths  of  the  unfathomable 
ocean  of  Deity.  He  has,  however,  commanded 
ITS  to  seek  him,  and  assured  us  Ave  shall  find 
him  if  w'e  seek  him  humbly  and  sincerely — 
he  hath  set  before  us  his  works  and  his  -word, 
in  both  of  which  he  has  revealed  himself  to 
us:  and  if  our  great  object  be  to  glorify  him 
rather  than  ourselves,  w^e  shall  collect  tiie 
TRUTH  from  each,  and  shall  find  tliat  they 
deliver,  though  each  in  a  difteront  language 
and  style,  the  same  mysteries;  for  they  are  the 
work  and  the  word  of  the  same  Aim  iglity  A  ntbor 
and  must,  therefore,  if  rightly  into  pretc  <h  d(  liv<  i 
the  same  truths,  since  they  can  no  more  con- 


trA'2,  l’l5N(rriO,\,S  -AM)  INSTINCT?!. 

Inniici  other  Ihao  lu;  can  contnMlict  hlm-^ 

self.  ^  ' 

f^iif:  let  irto  oiHlenvonr  to  ctnorgc!  from  this 
oci-oii  in  which  I  socni  to  hove,  lost  inyscif,  and, 
rc‘<?<)vcrir(g  nsy  station  upon  Icrra  Jittna.  direct 
I  he  attention  of  (he  readc'r  to  the  lovely  tri!)es 
tJuit  adorn  every  part  oTid  portion  of  this  otir 
desliiicd  but  brief  al)(»do,  J  laean  to  the  V(?gei.ahle 
.kingdom ;  we  sec  hcov  they  cf)V'e.r  earth,  t],i.at  not 
a.  spot  can  lx?  found,  of  which  in  time  tliey  do 
not  possess  themse.lves,  and  that  the  more  we 
extend  oiir  inquiries  tlie  more  numerous  are  the 
iridiTidoal  species  with  wliicli  we  become  ac- 
qtiaiiind  Thi-  ix'ii.e  the  case  upon  earth, 
frojo  ssiradi.'.^'. ,  ui>  may'  conclutle  that 
‘-iuiih.ir  la.k?  s  piac('  in  the  ocean  ;  that 
c<jii!d  <xn'  dhrovf-i'ie--  ])<■  extended  under  the  seaas 
c;i'-iiy  tlax  ai'c  iqxtn  land;  coidd  we  traverse 
!h('  bed  Olid  water-  of  tin-  areat  deep  wdth  the 
'-mm-  focihly  iliot  ve  do  the  -nrface  of  the  earth, 
^ve  should  find  the  numbers  of  vegetables  that 
respire,  in  some  sense,  the  air,  fall  short  perhaps 
of  those  plant-like  animals  that  respire  the  water. 
And  could  we  examine  the  individual  species  of 
w  hich  tins  iiifinite  liost  <;onsists,  and  compare 
their  organization,  we  should  find  as  great  a 
difference  in  the  instruments  and  organs  by 
which  their  life  is  supported  and  their  kind  con¬ 
tinued,  as  in  the  animals  themselves;  and  yet 
in  all  this  diversity  should  trace  a  harmony  and 
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concatenation  that  would  evidently  prove  the 
Wisdom  that  contrived,  the  Power  that  formed, 
and  the  Goodness  that  gave  a  living  principle 
and  breath  of  life  to  all  these  creatures,  were 
each  of  them  the  attributes  of  an  infinite  being. 


Chapter  VIII. 

Functions  and  Instincts.  Fivalve  Molluscans. 

Hitherto  in  our  progress  from  the  lowest  animals 
upwards,  the  mind  has  been  perpetually  sub¬ 
merged  ;  not  only  every  group,  but  every  in¬ 
dividual  that  we  have  had  occasion  to  consider, 
has  been  an  inhabitant  of  the  waters,  and  to  the 
great  body  of  which  a  fluid  medium  is  as  neces¬ 
sary  to  life  and  action  as  an  aerial  one  is  to  a 
land  animal,  but  now  we  shall  be  permitted  to 
emerge  occasionally,  for  although  the  largest 
proportion  of  the  animals  forming  the  great  class 
we  are  now  to  advert  to,  the  3IoU'ascans,  are  also 
aquatic,  yet  still  a  very  considerable  number  of 
them  are  terrestrial,  as  a  stroll  abroad  will  soon 
convince  us,  when  after  a  shower  we  find  we  can 
scarcely  set  a  step  without  crushing  a  snail  or  a 
slug. 
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Tbc  term  MAMvmtn  '  was  employed  by  Lintt^ 
to  designate  Ids  second  class  of  worms, Svhich 
excluded  all  the  shell-fish,  and  amongst  real 
Mollnscans  included  both  Radiaries,  Tunicaries, 
and  Worms;  it  literally  signifies  a  nut  or  walnut, 
and  therefore  seems  more  properly  applied  to 
sheii-fish,  tlian  to  animals  whicls  are  defined  as 
simple  and  naked.  As  now^  understood,  it  still 
comprehends  a  very  wide  range  of  animal  forms, 
and  it  seems  difficult  to  describe  them  by  any 
character  common  to  them  all.  Their  Almighty 
Author,  in  the  progress  of  his  work  of  creation, 
linked  form  to  form  in  various  ways ;  he  not  only 
made  an  animal  of  a  lower  grade  a  stepping- 
stone  towards  one  of  a  higher,  and  which  formed 
a  part  of  the  ascent  to  man,  the  highest  of  all ;  bnt 
as  the  mighty  woi-k  proceeded,  he  threw  out  on 
each  side  collateral  forms  that  ascend  by  a 
different  route,  or  begin  one  to  a  different  order 
of  beings.  And  this  circumstance  it  is  that  has 
opened  the  door  for  so  many  systems  and  that 
diversity  of  sentiment  with  respect  to  the 
grouping  of  animals,  which  we  meet  with  in  the 
waitings  of  tlie  most  eminent  naturalists.  Some 
proceed  by  one  path  and  some  by  another, 
though  the  oliject  of  all  is  the  same,  unless  some 
liias  from  a  favorite  hypothesis  interferes  and 
diverts  them  from  a  right  judgment. 

The  organization  of  the  animals  of  the  Class 


Mollusca. 


'*  Vermes, 
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we  have  just  left,  as  we  have  seen,  appears  of  a 
higher  character  than  that  of  any  of  the  preceding 
ones ;  traces  of  a  heart  appear ;  a  nervous  glanglion 
is  detected  between  the  mouth,  and  anus  sending- 
nerves  to  each  ;  a  regular  respiratory  system  by 
means  of  gills  becomes  evident;  but  still  the 
animal  is  furnished  with  no  head,  no  eyes,  and  in 
numerous  cases  has  no  separate  existence,  but 
forms  a  branch  of  the  general  body— thus  resem¬ 
bling  a  plant — from  which  it  cannot  dissociate 
itself  and  become  an  independant  individual. 

Indeed  when  we  enter  the  Class  of  Molluscans, 
we  find  that  the  nearest  affinities  of  the  Tuni- 
caries  have  likewise  no  head,  and  this  circum¬ 
stance  appears  to  have  induced  Lamarck  not 
only  to  separate  them  from  the  class  as  arranged 
by  Cuvier,  but  also  his  whole  family  of  headless 
Molluscans,^  of  which  he  forms  his  two  Classes  of 
Cirripedes^  and  Co'iichifers?  The  absence  of  a 
head  from  the  animals  of  the  bivalve  and 
multivalve  shells,  is  certainly  a  circumstance 
which,  at  the  first  blush,  appears  to  justify 
their  separation  classically  from  the  other  Mol¬ 
luscans,  but  when  we  compare  other  characters, 
we  shall  find  many  that  are  common  to 
both,  particularly  their  nervous  system,  which 
is  the  same  both  in  the  Conchifers  and  Mollus¬ 
cans  of  Lamarck ;  for  neither  of  these  exhibit 

‘  Molbisca  acephala.  ’  Cirripcda. 

3  Conchifcra. 
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u  jDcdiiilnry  gatiglioiuc  ciiori),  but  only  dispersed 
ganglions  wliic.b  send  foitli  the  requisite 
11(0  ves;  bolb  have  a  double  or  Idlobed  mantle, 
giii.s  on  onrh  si<lc,  and  a  iieart  and  (dreulation. 
d'ho  ('irrijHihy  indi  ed  seem  to  be  of  a  higher 
grade,  .'sf  iea't,  tlicii’  nervon.s  system  is  more 
--sinc.i;  iboy  have  a  iojigitudinal  spinal 
marrou  ailh  gaiigiioiw,  a  month  fornishcd  with 
lootiuMl  jaws  disposed  by  pairs,  and  jointed 
tendril-iike  organs  about  the  mouth — and  ap- 
]3roaches  near  to  that  of  the  Annulose  animals,’ 
the  Condylopes  of  Latreille.  These,  therefore, 
may  be  considered  as  properly  entitled  to  the 
denomination  of  a,  Class;  but  should  not  be 
placed  at  a  distance  from  the  Crustaceans,  to 
which  Lamarck,  witli  reason,  thinks  they^  make 
a  near  approacli,  as  they  are  by  CuAuer  and 
Carus.  In  tact,  they  seem  to  have  little  to  do 
with  the  biA^aive  Molinscans,  except  in  being- 
defended  by  more  than  one  shell,  and  having 
no  head, 

I  shall  now^  mention  the  most  prominent  cha¬ 
racters  of  those  sliell-fisli,  that  I  regard  as  strictly^ 
entitled  to  the  denomination  of  ^lolhimins. 

Animai.  soft,  without  articnlations.  Mantle 
bilobed,  enveloping  more  or  less  the  animal, 
ATirying.  A  heart  and  circulation.  Ko  me- 
duUary  chord  with  ganglions,  but  a  few  scattered 
ganglions  from  wdiich  issue  7iervcs  to  various 
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parts.  Body  commonly  defended  by  a  calcareous 
shell,  to  which  it  adheres  only  by  one  or  two 
points,  but  in  some  instances  it  is  externally 
naked,  and  has  an  internal  bone. 

The  Molluscans  may  be  divided  into  several 
families,  and  those  of  Cuvier  are  mostly  natural, 
but  as  my  plan  has  been  to  ascend  from  the 
lowest  grade  of  animals  towards  the  highest,  I 
shall  reverse  this  order,  and  begin  my  observa¬ 
tions  with  the  last  of  his  families,  or  more  pro¬ 
perly  speaking  Orders,  excluding  for  the  present 
the  Cirripedes  of  Lamarck,  or  niost  of  the  mul¬ 
tivalves  of  Linne,  as  leading  off  laterally  towards 
the  Crustaceans. 

His  first  order  he  calls  Acepliales,  or  headless 
Molluscans,  it  includes  all  the  bivalve  shells  of 
Linn6,  with  the  addition  of  the  Pholads  or 
stone-borers.'  Lamarck  has  divided  it  into  two 
sections,  which,  regarding  it  as  a  Class,  are  with 
him  Orders ;  the  first  is  Bimusctdar,"  having  tivo 
attaching  muscles,  and  tivo  muscular  impres¬ 
sions;  and  the  second  is  TJnimnscular,^  having 
only  one  such  muscle  with  one  impression.  With 
regard  to  their  habits  and  economy,  the  bivalve 
Molluscans  may  also  be  divided  into  two  sec¬ 
tions,  the  first  of  which  may  consist  of  those 
that  inclose  themselves  either  in  a  cell  or  burrow , 
or  live  in  the  mud,  &c. ;  and  the  second  of  those 

1  Pholas.  -  Conchifir.s  diwymirs. 

3  C.  riionomyuires. 
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tJial  i'ix  tJtcjnsf!  vcH  to  tin'  rocks,  siooes,  and  other 
siii)staoc(‘s,  by  irniaos  of  a  Hymns,  whicli  they 
the  faculty  of  s}>iuuiiij[;:  from  their  foot  or 
othf'r  par!  ,  or  by  a  Ivuilmom  linamenl  vrliich  they 
]>roiru<bi  liirouah  tui  orifice  in  tjuur  siielL 

Thi;;  g'eucral  habit  of  the /#V.yt  family,  inchidirig 
a  vast  variety  of  forms,  seems  to  be  that  ot'  boring 
and  hurrotving,  many  jaiercing'  wood,  and  CYen 
rock,  and  otJicr.s  ]>urrowing  in  the  sand,  some- 
tiiiK"-  to  :i  aroal  depth.  Thus  they  are  instructed 
b\  ihou'  iu'iliju't  to  form  a  convenient  cell  or 
od'\  I  iinbiUit ioii.  either  cxiristaatiy  sxibmergcid, 
or  oi'h  ub.  u  bio  tide  visits  them,  in  which 
tin  \  •  ri  mmblcd  to  procure  their  destined  food, 
of  ub'it  u  iiun'  does  not  appear  to  have  been 
oiearix  a,-i'm'iaiju;d,  althongh  probably  animal- 
cnles,  introduced  when  they  inspire  the  water  for 
respiration,  may  form  a  principal  portion  of 
it,,  as  the  majority,  having  no  teeth  for  masti¬ 
cation,  require  a  kind  of  nntriment  for  which 
it  is  not  necessary  :  comparing  this  tribe  of 
aquatic  animals  with  those  of  the  antecedent 
classes,  we  see  the  sajne  object  effected  by 
different  means.  The  sheathed  polyped  builds 
a  house  of  matter  elaborated  in  its  own  stomach, 
while  the  sldp-borer®  pierces  wood,  and  the 
stone-borer  the  rocks,  and  the  razor-shell® 
burrows  deep  in  the  sand  with  the  same  view  ; 


See  above,  p.  166.  n.  2. 
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and  thus  each  is  instructed  by  its  Omniscient 
Creator,  and  fitted  by  its  structure  and  organi¬ 
zation,  to  accomplish  the  intended  purpose,  but 
by  different  means  and  instruments. 

While  each  of  these  creatures  has  a  particidar 
and  individual  end  in  view,  in  its  several  pro¬ 
ceedings,  its  own  accommodation  and  appropriate 
nutriment  and  defence ;  the  Creator,  wlio  has 
gifted  them  accordingly,  makes  use  of  them  as 
instruments,  which  by  their  combined  agency, 
though  eacli,  as  it  were,  by  a  different  pro¬ 
cess,  accomplish,  usually  by  slow  degrees,  His 
general  purposes.  This  object,  in  the  present 
instance,  as  well  as  in  numerous  others,  seems 
to  be  to  remove  obstacles  that  stand  in  the  way, 
and  prevent  certain  changes  willed  by  Provi¬ 
dence,  in  the  sea-line  of  any  country,  from 
taking  place.  Rocks  may  be  regarded  as  so 
many  munitions  of  a  coast,  which  prevent  the 
encroachment  of  the  ocean,  but  nothing  can 
more  effectually  prepare  the  way  for  the  removal 
of  this  safeguard,  than  its  being,  as  it  were, 
honey-combed  by  numberless  stone-borers,  that 
make  it  their  habitation,  thus  it  must  be  gra¬ 
dually  rendered  weaker ;  till  it  is  no  longer  able 
to  resist  the  impetus  of  the  waves ;  the  process 
is  very  slow,  but  it  is  sure  ;  and  it  is  worthy 
of  remark,  by  what  a  seemingly  weak  organ 
most  of  these  animals  are  enabled  to  effect 
this  purpose,  a  fleshy  foot,  strengthened  by  no 
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.irstcrnal  bone  o)’  gristle,  but  upon  wliich  tlicy 
(;an  torn  as  npou  pivot,  and  so  in  dtie  time 
(dlcct  ibeir  destined  pnrj‘)ose; 

I  sludl  now  jxrocced  111  i!;i\('  ^ome  c.xaaipies  of 
the  in  an  Tier  in  wlrieb  tbii^  i'--  (Ji'eTlcii;  and  give 
an  aceonnt  of  some  oj'  i-.n'i)  oi"  ^nT^e.  ndbes, 
beginning  with  those,  and  rn’c'  n nineron'^, 

that  make  tiie  buri’ows  in  lim  sa//d  t*.  a  considfT- 
able  depth,  so  tJiat  it  present';  a  it  s',  soiid  mass 
to  the  action,  of  the  wa,ves. 

I  sbalJ  first  call  the  reader's  attfanion  to  tlie 
proceeding  of  one  iisnaily  denominated  the  razor- 
s]t.ell,  from,  lb.e  supposed  resemblance  of  som.e  of 
the  species  to  that  instrmnent;  in  sulistance  and. 
colour  they  are  often  j.!.ke  tiie  hi,iraan  nail,  and  as 
tJiey,  as  well  as  the  stone- boi'ers,  ai'e  stated  to 
emit  a  phospho.ric  light,  and  also  are  eaten,  it 
seems  to  me  most  probable  tliat  they  are  the 
anirnals  and  not  the  pliolad  as  is  usually  sup¬ 
posed,  which  the  Roman  naturalist  describes 
under  the  name  Dacti/Ie.^  These  animals  burrow' 
in  tire  sand,  sometimes  to  the  de]ith  of  two  or' 
tliree  feet,  and  never  quit  the  barrow  unless  by- 
force.  Poli  says  the  collectors  of  them  are 
accT.istomed  to  pour  oil  upon  the  waiter,  w-^hich 
I’enders  it  quite  trauspareut  so  that  they-  can  dis¬ 
cern  the  ra5?or-fish  in  its  burrow  liy  its  tubes 
which  are  exerted.  So  powerful  are  its  strug¬ 
gles,  that,  though  they  wind  linen  about  their 
'  See  -Appendix,  tiote  23, 
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feet,  they  are  often  severely  wounded  by  the 
sharp  edges  of  their  shells.  The  animal  descends 
to  the  bottom  of  its^urrow  when  the  tide  retires, 
and  there  remain^  till  its  return  when  it  rises 
again.  In  oMer  to  take  it,  the  fishermen  are 
accustomed  to  cast  into  its  retreat— which  always 
remains  open  for  respiration,  and  which  is  indi¬ 
cated  by  a  little  jet  of  water — a  very  little  salt, 
this  probaby  deceives  the  razor-fish  and  causes 
it  to  ascend,  thinking  the  tide  returned.  They 
bury  themselves  with  wonderful  celerity  by  the 
rapid  action  of  their  foot,  and  inount  again  by 
the  combined  action  of  that  part  and  their  smooth 
valves.  The  former  is  cylindrical  and  ends  in  a 
spherical  summit  of  larger  diameter  than  the 
rest  of  the  foot.* 

The  common  cockle^  is  also  a  borer.  Mr. 
Osier,  in  a  very  interesting  paper  in  the  Philo¬ 
sophical  Transactions  for  1826,  has  described 
the  way  in  which  they  bury  themselves.  The 
foot  of  the  cockle,  he  observes,  is  very  strong 
and  stiff,  and  is  the  instrument  by  which  they 
principally  perform  this  operation,  but  to  look 
at  it  when  unemployed,  we  cannot  readily  con¬ 
ceive  how  it  can  make  a  burrow  capacious 
enough  for  so  large  a  shell.  Its  point,  indeed, 
is  solid,  and  a  viscid  secretion  from  its  surfac*^ 
enables  it  to  fix  itself  more  firmly  in  the  smul, 
but  this  alone  is  not  sufficient  to  accomplish  this 

»  Plate  V,  Fig.  1. 
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purpose,  it  is  therefore  further  gifted  with  the 
power  of  distending  it  to  a  size,  nearly  equal¬ 
ling  that  of  its  shell — hut  how  is  tliis  effected? 
It  has  a  tuhe,  opening  Just  witliin  the  mouth, 
whicli  conveys  to  the  foot  the  water  by  which 
the  animal  is  enabled  to  distend  it-  tiins  the  size 
of  the  boring  auger  becomes  so  nearh  ripiai  to 
that  of  the  shells,  that  the  solid  point  or  lot  tirst 
entering  the  sand,  in  time,  by  rotatory  motions 
often  repeated,  works  a  burrow  that  receives 
the  shell,  and  the  animal  is  buried  with  only 
the  extremity  of  its  siphon  emerging.  How  ad- 
niirable  is  this  contrivance  of  Divine  Wisdom 
to  enable  it  to  bury  its  shell,  which  it  could 
scarcely  otherwise  accomplish. 

We  easily  corii]>rebend  the  use  of  terrestrial 
burrowing  animals,  by  this  habit  they  not  only 
construct  a  habitation  for  themselves,  but  by  the 
mould  they  throw  out  they  help  to  fertilize  and 
renew  . the  soil  ;  but  with  regard  to  the  aquatic 
burrown3rs  on  the  barren  sands,  whicli  tlie  tides 
submerge,  we  only  see  one  cud  ausw'ered,  tlie 
Tvelfare  of  the  individual  who  forms  tliem  ;  but 
they  likewise  doubtless  answ'er  some  more 
general  purpose  connected  with  a  plan  of  Provi¬ 
dence  wdiich  daily  advances  toTvards  its  comple¬ 
tion,  thougJ)  we  do  not  clearly  comprehend  what 
that  end  is.  I  w'as  once  (Conversing  with  a 
fisherman  of  a  village  on  tlie  N.  E.  coast  of 
Norfolk  on  the  subject  of  his  trade,  wdien 
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amongst  other  matters  he  observed,  that  from 
some  alteration  in  the  sands  of  that  coast  the 
number  of  small  shell  fish  had  considerably 
diminished  of  late  years,  which  being  the  prin¬ 
cipal  food  of  soles  and  other  flat  fish  had  occa¬ 
sioned  a  great  diminution  of  them  also.  An 
over  abundance  of  burrowdng  bivalves  may 
undermine  the  beach  to  that  degree,  that  the 
sea  in  hig*h  tides  and  stormy  weather  may  make 
such  a  breach  upon  it  as  may  carry  aw^ay,  or 
bury  too  deep,  a  large  proportion  of  these  shell 
fish,  which  would  cause  the  fishes  to  leave  the 
coast  for- one  better  provided  with  food  for  them. 

No  animal  has  been  more  celebrated  for  the 
mischief  it  has  occasioned  as  a  timher-horer  than 
that  of  which  I  shall  next  give  some  account. 
I  am  speaking  of  the  ship-ivorm}  Though  the 
animal  of  some  of  the  land-shells,  as  the  snails,®  do 
him  some  injury  in  his  garden,  man  seldom  suffers 
very  materially  from  their  ravages,  but  the  ship- 
worm,  where  it  gets  head,  does  him  incalcidable 
injury  :  destroying  piles  as  far  as  they  are  under 
the  water  and  every  thing  constructed  of  timber 
that  is  placed  within  their  reach,  to  w  hich  they 
are  as  injurious  as  the  boring  wood-louse;’ 
they  even  attack  the  stoutest  vessels,  -and  render 
them  unfit  for  service.  Their  object  however  is 
not  to  devour  the  timber,  but  with  the  same  view 
that  the  pholads  bore  into  the  rock,  to  jirake 

1  Teredo  navalis.  -  Helix.  “  Limnorin  Icn  hnni.s. 


‘244  ■  functions  AND  IN.STINCT.S.'. 

for  themselves  a  cell  in  which  they  may  he  safe 
from  their  enemies  ;  thedr  food  is  probably  con¬ 
veyed  to  them  in  the  sea  water.  These  animals 
cannot  exist  in  fresh  water,  they  pierce  the  wood 
by  means  of  what  Carns  calls  boring  shells 
moved  by  a  double-bellied  muscle.  Tlie  valyes  of 
the  shells  of  this  animal  are  emarginate  or  bilobed, 
both  lobes  are  beautifully  scored  at  the  margin, 
but  in  difierent  directions,  the  furrows  in  one 
being  much  the  finest  and  receiving  those  of  the 
other.  The  mode  in  wdiich  these  animals  bore 
has  not  been  ascertained,  probably  it  is  by  the 
rotation  of  their  valves.  Sir  E.  Home  describes 
them  as  protruding  a  kind  of  proboscis  which 
has  a  vermicular  motion,  and  which  he  supposes 
to  act  as  a  centre-bit  while  the  creature  is  boring. 
The  shells,  by  means  of  their  ridges,  probably 
act,  like  those  of  the  pholads,  as  rasps.  They 
bore  in  the  direction  of  the  grain  of  the  timber 
deviating  only  to  avoid  the  track  of  others. 

Various  are  the  animals  whose  function  it  is 
to  attack  substances  from  which  the  vital 
principle  is  departed,  nor  are  those,  we  see  in 
the  foregoing  instance,  winch  are  submerged, 
alwuys  exempted  from  this  law.  Fortunately 
the  aquatic  animals,  that  prey  upon  timber,  fall 
very  far  short  of  the  tenestrial  ones  in  their 
number  and  in  the  amount  of  the  damage  they 
occasion,  and  their  aversion  to  fresh  WTiter  is  the 
safeguard  of  our  bridges  and  other  buildings 
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that  are  erected  upon  piles — did  an  animal,  with 
the  boring  powers  of  the  ship-worm,  enter  our 
rivers  and  abound  there,  we  should  see  the  mag¬ 
nificent  bridges  that  so  much  adorn  our  metro¬ 
polis  and  are  so  indispensable  to  its  inhabitants, 
gradually  go  to  ruin — the  vast  stones  with  which 
they  are  built  might  become  the  habitation  of 
pholads,  and  other  rock  borers,  and  the  com¬ 
munication  between  the  two  sides  of  the  river 
greatly  interrupted.  But  a  merciful  Providence 
has  so  limited  the  instincts  of  the  different 
animals  it  has  created,  that  they  cannot  overstep 
a  certain  boundary,  nor  extend  their  ravages 
beyond  the  territory  assigned  to  them.  The  law 
laid  down  to  the  ship-worm  is  to  hasten  the 
decay  of  timber,  that  is  out  of  its  place,  and 
may  be  denominated  an  unsightly  encroachment 
upon  the  ocean — this  is  the  law  they  must  obey, 
and  they  make  no  distinction,  whether  it  is  dis¬ 
owned  by  all,  or  an  important  and  valuable  part 
of  man’s  property.  Their  individual  object,  as 
has  been  stated  above,  is  their  own  benefit,  and 
they  neither  know  that  they  obey  a  law  of  God, 
or  injure  man,  but  the  Almighty  by  an  irresistible 
agency  impels  them  to  it,  and  they  fulfil  the 
purposes  of  his  Providence,  at  the  same  time  that 
they  provide  for  their  own  welfiire. 

The  history  of  none  of  the  boring  bivalves  is 
more  interesting  than  that  of  tlie  Phohtds,  oi' 
stone-borers.  These  animals  are  defended  by  two 
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very  fniuile  shells  str<ViiyllH'nrd  iiKleo*!  by  swpi- 
pleineiihuy  pieces,  andrfuttili  like  a  fih',  inhi;il)ited 
by  a.  very  soft  animal  which  appears  to  be  ftir- 
iiTslied  with  no  organs  adajited  to  boring  so  bard 
a,  snl)Stance  as  a  j’oek.  When  the  young  are 
disc.k>se^l  from  fin:;  egg,  Ireing  cast  upon  the  rock 
in  whicli  their  mother  resides,  they  bore  a  hole 
in  it  whicli  they  enlarge  daily,  and  which  they 
never  leave,  imless  compelled  by  force.  This 
hole  always  communicates  with  the  water,  and  is 
the  orifice  tlirongh  which  the  animal  exerts  its 
double  siphons ;  one  of  these  siphons  is  its  mouth 
and  the  other  its  anal  oritice.  Reaumur  made 
some  observations  upon  their  mode  of  boring,  he 
says,  that  it  is  by  the  rotation  of  the  two  valves 
of  their  shell  which  form  a  rasp,  and  continually 
wear  away  the  rock  which  surrounds  them. 
The  surface  of  the  valves  of  the  shell  is  ridged 
longitudinally  and  transversely,  and  rough  with 
asperities  at  the  intersections  of  the  ridges  Avhich 
seems  to  fit  it  for  such  an  office,  but  still  it  is 
usually  so  tender  and  friable,  that  one  woidd  not 
expect  it  could  act  upon  a  rock,  nor  could  it  be 
by  this  agency  that  they  first  make  an  entry 
wlien  young,  or  bore  through  shells,  madrepores, 
ami  wood  as  they  are  said  to  do.  They  are 
stated  principally  to  select  calcareous  rocks  and 
sometimes  hardened  clay,  winch  seem  better 
adapted  to  the  nature  of  their  shells.  Poll  says 
they  use  their  foot  as  an  ariger  in  excavating 
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their  crypts,  revolving  upon  it  as  upon 

an  axis.  ’ 

Mr.  Osier,  in  the  memoir  before  alluded  to, 
states  that  the  pholads  can  be  observed  to 
burrow  only  in  the  young  state  ;  and  that  they 
are  found  completely  buried  when  so  minute 
as  to  be  almost  invisible.  The  guiding  hand  of 
Providence  excites  them  from  their  very  birth 
to  fix  themselves  by  their  pointed  foot,  to  erect 
their  shells,  and  giving  them  a  partial  rotatory 
motion  which  employs  the  valves  alternately, 
thus  to  enlarge  their  habitation,  and  this  almost 
constantly,  since  the  rapidity  of  their  growth,  for 
the  first  few  weeks,  compels  them  to  act  perse- 
veringly  in  effecting  that  object,  for  the  raspings 
of  its  crypt  would  clog  the  animal  if  they  were 
left  in  it.  When  the  siphon  is  distended  with 
water,  the  animal,  closing  the  orifices  of  its  tubes, 
suddenly  retracts  them:  thus  a  jet  of  water  is 
produced  which  is  prolonged  by  the  gradual 
shutting  of  the  valves,  and  clears  the  shell  and 
the  crypt. 

There  is  another  family  of  bivalves  which 
bores  the  rocks,  the  species  of  which  are  in¬ 
structed  by  their  Maker,  to  accomplish  their 
object  by  a  very  different  process.  I  allude  to 
Lamarck’s  family  of  Stone-eaters.^  This  family 
contains  only  two  genera,  removed  from  I'einis. 
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Jif:  deiiowiiiiates  Saximre,^  and  Petri- 
eohi,”  tlie  liabits  of  wliioh  appear  to  be  the  same, 
M,  Fleririou-<le-B(i1!evne  lias  described  the  pro¬ 
ceedings  of  a  species  fovaid  in  great  nnnibers  itt 
snl)rirarjiie.  (jaleareoiis  rocks  near  Eoehelle.  It 
lives  like  the  pliolads  in  cry]>ts  witltin  the 
rock,  !)iit  as  the  crypt  is  not  circular,  it  is  clear 
it  cannot  be  ])roduced  by  a  revolution  of  the 
animal  npon  its  foot ;  M.  de  Bellevue,  therefore, 
concluded  that  it  dissolved  the  stone  by  means 
of  a  phosphoric  acid  transuding  from  its  body. 
Some  have  thought,  that  did  the  animal  secrete 
such  an  acid,  it  must  have  destroyed  its  shell, 
but  since  the  rock  i-ound  the  crypt  is  found  to 
be  differently  coloured  from  the  rest,  for  a  little 
thickness,  and  the  animal  does  not  frequent  the 
argillaceous,  basaltic,  and  other  rocks  in  the 
vicinity,  but  only  the  calcareous  ones,  M.  Bel¬ 
levue’s  opinion  is  rendered  not  improbable.  It 
is  surely  very  possible  that  the  acid  may  be  so 
mixed  and  tempered  as  to  act  upon  the  rock 
and  not  upon  the  shell.  Mr.  Osier,  in  the 
memoir  lately  quoted,  brings  forAvard  some  very 
powerful  additional  arguments  which  confirm 
this  opinion.  The  species  which  he  observed 
was  the  rugose  saxicave.'*  This  animal  fixes 
itself  by  a  byssul  from  the  foot,  and  therefore 
cannot  perform  a  rotatory  motion,  and  it  appears 
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to  have  no  mechanical  means  of  excavating  its 
crypt — it  can  act  solely  upon  the  calcareous  part 
of  the  rocks  it  perforates — for  these  and  other 
reasons,  Mr.  Osier  is  of  the  same  opinion  with 
M,  de  Bellevue. 

Poli  has  described  a  stone-boring  bivalve, 
belonging  to  the  muscle  genus,  which  perforates 
marble,  each  inhabiting  a  separate  crypt,  gene¬ 
rally  as  large  as  the  shell,  and  which  l)e  tliinks 
they  enlarge  by  friction  and  rotatory  motion. 
The  pillars  of  the  temple  of  Serapis  at  Puteoli 
were  perforated  by  these  animals  at  the  height 
of  forty-six  feet  above  the  sea,  whence  it  is  pro¬ 
bable  they  were  so  perforated  before  they  were 
carried  there. ^ 

When  we  compare  the  proceedings  of  these 
four  kinds  of  boring  or  burrowing  Molluscans, 
above  described,  with  their  forms,  we  shall  find 
in  them  a  particular  adaptation  of  means  to  an 
end.  In  the  ship-worm,  whose  province  is  to 
penetrate  into  submerged  timber  and  there  to 
take  its  abode,  we  find  the  anterior  part  of  the 
body  armed  with  tvo  shelly  valves,  moved  by 
strong  muscles,  which  cut  and  rasp  the  sub¬ 
stance  upon  which  they  act,  so  that  it  probably 
begins  its  labour  as  soon  as  it  is  born,  intro¬ 
ducing  its  narrow  body,  defended  at  the  othe  r 
extremity'  also  by  shell,  into  the  timber  softe  lud 
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liy  t1i(j  water,  ami  slowly  increasing  its  crypt 
as  its  dimensions  increase — in  this  case  the  most 
liowerfnl  action  seems  to  be  at  the  anterior  end, 
thoiigh  assisted,  it  may  be,  by  some  motion  at 
the  posterior.  This  kind  of  action  appears  best 
suited  to  its  slender  body. 

Let  us  next  examine  the  pholads,  all  the 
genuine  ones  are  rough  like  a  rasp,  strengthened 
near  the  base  with  accessory  -valves  and  a  thick 
interior  margin,  indicati  ng  that  Is  ere  is  the  great 
action,  and  liere  it  is  that  the  foot  revolves,  thus 
maintaining  a  rotatory  motion,  causing  the  valves 
to  act  as  tiles  upon  tlie  w  alls  of  its  crypt  and  thus 
to  enlarge  it  Avhen  necessaryg  perhaps  this 
action  may  also  be  connected  with  its  respiration 
and  nntrinient ;  it  is  probably  very  slow  and 
gradnal,  so  as  not  to  iniure  the  frail  apex  of  its 
shells. 

In  another  rock-borer,  of  a  form  not  suited  to 
effect  an  excavation  by  rotatory  motion,  the 
deficiency,  we  see,  is  compensated  for,  and  it 
effects  its  purpose  by  employing  chemical  agency 
■when  its  crypt  becomes  too  small  for  it. 

The  sand-boring  razor-shell  above  described, 
would  be  impeded  by  a  rough  shell,  in  excavating 
its  deeji  burrow,  its  valves  therefore  are  smemth 
and  polished,  and  its  body  very  narrow,  and 
consequently  meets  rvith  less  resistance  in  its 
motion  either  upwards  or  downwairds — while  tlie 
cockles  which  do  not  bore  to  a  great  depth  are 
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differently  constructed  and  proceed  in  a  different 
manner. 

We  next  come  to  those  bivalves  which  fix  them¬ 
selves  to  the  rocks,  or  in  other  secure  stations,  by 
means  of  a  Byssm,  which  is  usually  formed  of 
brown  silken  threads,  intertwined  like  wool, 
spun  from  the  foot  of  the  animal,  formed  from  a 
slimy  fluid  furnished  by  a  gland  situated  under 
its  base.  Poli  says,  with  respect  to  the  byssus 
of  muscles,  which  have  all  this  faculty,  that  it  is 
of  the  same  structure  with  hair,  and  that,  at  the 
extremities,  it  is  furnished  with  little  cups  or 
suckers,  by  which  it  adheres  so  firmly,  that  the 
muscles  can  only  be  drawn  from  the  water  in 
great  bunches.  Some  species  are  entirely  en¬ 
veloped  with  this  substance.  These  provisions 
evidently  indicate  design  and  Creative  Wis¬ 
dom. 

The  giant  Clamjj-shells^  belonging  to  the  bimus- 
cular  section,  sometimes  four  feet  in  length  and 
weighing  more  than  five  hundred  pounds,  sus¬ 
pend  their  vast  bulk  by  means  of  a  strong  l)ys- 
sus :  below  the  hinge  is  a  large  opening,  througli 
which  the  animal  passes  a  bundle  of  tendinous 
fibres,  by  which  it  is  suspeiKhd  to  the  rocks 
however  large  and  weighty  its  slieJls,  ami  thus 
it  is  enabled  to  fix  itself  securely,  wlierever  its 
instinct  directs  it. 
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I’liesc  aniiiKils  arc  said  to  be  taken  by  means 
of  a  long  pole,  which  is  introdnc.ed  betwrjcn  tbe 
val  ves  of  I, heir  shells  wlien  open  ;  they  iinme- 
di:ilc!y  close  tlxan,  and  will  not  quit  their  hold, 
till  they  are  landed.  They  are  a  principal 
article  of  food  in  the  Moluccas,  espt:(‘ia]ly  the 
young  ones,  which  may  be  kept  alive  u  long  time. 

The  u-in.^-shelP  belonging  to  the  nnimnscular 
section,  lias  long  been  celebrated,  on  more  than 
one  account,  from  a  very  early  period.  They 
are  called  wing-shells,  or  fin-shells,  because  they 
are  shaped  somewhat  like  a  wing  or  fin,  their 
Latin  name  (Pinna)  is  supposed  to  have  been 
given  them  liecause  of  their  resemblance  to  the 
plumes  which,  the  Roman  soldiers  wore  in  their 
helmets.  They  are  sometimes  very  large,  some 
are  said  to  measure  three  feet  in  length :  their 
substance  differs  from  tliat  of  most  shells,  being 
of  a  fibrous  structure  and  they  appear  to  be 
formed  of  transverse  imbricated  laminm,  they 
are  also  semi-transparent  and  verj^  thin.  Their 
byssus  has  been  long  celebrated,  for  it  is  men¬ 
tioned  by  Aristotle."  Its  Creator  has  provided 
this  animal,  as  we  learn  from  Poli,  with  a  pair 
of  bifid  muscles  with  wdiich  it  spins  this  sub¬ 
stance,  which  emerges  from  the  shell  opposite 
the  hinge ;  like  the  thread  of  the  muscle  it 
terminates  in  a  sucker,  and  wuth  it  the  animal 
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adheres  to  the  rocks  and  other  bodies  which  it 
meets  with  at  the  bottom  of  the  sea,  and  thus 
they  brave  the  agitation  of  the  waters.  They 
seldom  change  their  station,  but  they  can  unfix 
their  byssus,  if  any  circumstance  renders  such 
change  imperative.  In  Sicily  and  Calabria  this 
byssus,  which  is  very  silky,  is  manufactured  into 
stuffs,  stockings,  and  gloves,  which  are  very  fine 
and  warm,  but  it  will  take  no  dye  :  articles  com¬ 
posed  of  it  are  very  dear,  and  the  manufacture 
is  fast  declining.  Aristotle  observed  a  little 
crustaceous  animal  within  the  valves  of  the  wing- 
shell,  which  he  thought  was  necessary  to  its 
existence.  Pliny  says  it  is  always  accompanied 
by  a  companion,  the  Pinnotheres  or  Pinnophylax, 
that  when  the  Pinna  opens  its  shell,  a  number 
of  small  fish  boldly  enter,  and  when  it  is  full, 
the  crab  gives  the  blind  animal  notice  by  a 
slight  bite,  who  immediately  closes  his  shell,  and 
assigns  a  portion  of  the  prey  to  his  little  useful 
companion.  Small  Crustaceans  indeed,  both 
crabs  and  shrimps,  certainly  do  find  their  way 
not  only  into  the  shells  of  the  Pinna,  but  into 
those  of  muscles  and  whilks,^  but  their  object 
is  to  defend  themselves,  especially  when  their 
crust  is  soft,  and  not  to  tell  the  Pinna  when  to 
close  its  doors  upon  its  prey  ;  for  its  food  is  the 
sea  water  or  the  animalcules  it  contains. 
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we  shall  soon  see,  increases  the  resemblance. 
There  is,  however,  a  difference  between  the  Con- 
dylopes  or  annulose  animals  and  the  Molluscaris, 
which  must  strike  every  examiner,  the  latter 
cannot  be  called  symmetrical  animals,  while  in 
the  former  the  most  perfect  symmetry,  both  as  to 
number  of  parts,  and  their  structure,  general 
form,  sculpture  and  painting,  prevails  ;  in  the 
latter  this  general  symmetry  seems  not  to  obtain  : 
in  the  himuscular  bivalves,  indeed,  the  two  shells 
are  generally  symmetrical  both  in  form,  size,  and 
sculpture,  but  this  does  not  invariably  take  place. 
In  many  of  the  unwmsculars  the  upper  shell 
differs  from  the  under,  either  in  size  or  other 
particulars ;  in  the  escallop  shells  it  is  much 
flatter  and  more  ornamented  as  to  colouring  ; 
and  in  the  animal  itself  it  is  not  a  general 
principle  that  each  part  shall  have  its  counter¬ 
part,  or,  if  single,  that  the  two  sides  shall 
exactly  correspond.  This  furnishes  some  addi¬ 
tion  to  the  other  jiroofs  of  the  superiority  of 
the  Insect  over  the  Molluscan  tribes ;  symmetry, 
especially  of  the  external  organs  and  parts, 
distinguishes  all  the  higher  classes  from  man 
downwards  ;  but  is  continued  in  the  inverte¬ 
brate  sub-kingdom  no  further  tlian  the  Condy- 
lopes,  when  it  is  interrupted  or  altogether 
ceases.  It  must  be  observed,  however,  that 
in  the  animal  of  the  univalves,  a  beginninu  ol 
symmetrical  organs  appears  in  the  tentacles. 
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wlu'cli  are  in  pairs  iimtually  corresponding,  a 
circumst:ance  not  discoverable  in  the  bivalves. 

The  escallop  shells  were  considered  by  Linne 
as  belonging  to  tlie  same  germs  with  the  oyster, 
which  he  regaivled  as  a  kind  of  rustic  tribe 
belonging  to  it ;  but  they  not  only  differ  widely 
in  their  sliells,  but  also  in  the  animal  they  con¬ 
tain.  The  mantle  of  the  former  is  stated  to  be 
composed  of  tv-o  large  membranes  surrounded 
with  long  white  bail's,  and  with  pedunculated 
eyes  :  whence  Fob  denominated  the  animal  of 
this  shell  Argus;  ”  but  these  assuredly  are  not 
real  eyes,  but  probably  eye-like  organs  or  ten¬ 
tacles,  useful  to  the  animal,  perhaps,  as  organs  of 
investigation  and  prehension,  but  not  of  vision. 
Lamarck,  wlio  does  not,  in  loco,  mention  this 
formation  of  the  animal  of  the  escallop  shells, 
observes  that  the  SpondyLA  have  the  m  argin  of  the 
mantle  furnished  with  two  rows  of  tentacular 
threads,  a  structure  that  seems  to  indicate  some 
investigating  office  or  prehensory  function  resi¬ 
dent  in  that  part,  perhaps  like  the  tentacles  of 
the  polypes  they  may  seize  animalcules.  The 
animal  of  the  oyster  has  nothing  akin  to  this,  a 
sufficient  proof,  added  to  their  very  different 
shells,  that  they  belong  to  dilFerent  genera.  ; 

The  French  call  these  shells  pelerines  or 
pilgrims,  ihey  ar<'  also  in  catholic  countries, 
especially  in  Spain  and  Portugal,  called  shells  of 
1  Sptmdvbts, 


BIVALVE  mollusLans;  257 

St.  James,  because  the  pilgrims  to  the  shrine  of 
St.  James  of  Compostella,  in  Galicia,  were 
accustomed  to  ornament  their  cloak  and  hat 
with  them. 

I  shall  next  make  some  observations  upon  the 
bivalve  just  mentioned,  the  oyster,  which  of  all 
shell-fish,  though  it  is  one  of  the  rudest  and  least 
sightly,  has  from  every  age  been  most  in  request, 
as  a  favorite  article  of  food.  This  gift  of  Provi¬ 
dence  is  widely  dispersed,  being  found  on  the 
coasts  of  Europe,  Asia,  and  Africa  ;  those  that 
frequent  our  own  are  reckoned  the  best  of  all. 
They  are  not  a  roving  animal,  but  when  they 
leave  the  matrix,  they  fix  themselves  to 
rocks  or  any  substance  that  falls  in  their  way, 
which  they  seldom  quit.  Like  other  Molluscans, 
they  are  hermaphrodites,  and  are  stated  by 
Poli,  the  great  luminary  of  conchology,  to  con¬ 
tain  1 ,200,000  eggs,  so  that  a  single  oyster  might 
give  birth  to  12,000  barrels!!  Providence  has 
thus  taken  care  that  the  demands  made  upon 
them  to  gratify  the  appetite  of  his  creature  man, 
shall  not  annihilate  the  race.  These  also  are 
the  only  shell-fish  that  man  has  thought  it  wmrth 
his  while  to  cultivate,  by  keeping  them  in  cer¬ 
tain  pits  formed  for  the  purpose,  called  amongst 
us  beds,  and  to  which  the  salt  water  is  admitted 
only  at  high  tides :  and  in  these  tlie  green  oysters 
are  said  to  be  produced;  marine  plants  <d'  that 
colour,  the  growth  of  which  is  favored  by  the 
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tranquillity  of  fJie  water  in  fhoso  tanks,  generate 
a  vast  miirflwa:  of  seijiiniforin  germes,  wliicb 
<;!)l<ai.og  tlip  shells  of  the  oysters  when,  tltey 
o|ieii  thorn  l.o  take  their  food— so  it  is  Stated—* 
stain  tin'm  with  their  own  hue,  ,  .  , 

They  have  other  cisemies  hesides  man :  who¬ 
ever  Iras  ol'-served  their  shells  will  often  see  them 
quite  covermi  Avith  a  sniali  kind  <->f  soa.-acomsd 
It  is  i-elated  also  that  eertain  crabs  get  into  their 
shells,  first  introducing  a  piece  of  stone  to  hinder 
them  from  shntting,  but  this  is  probably  fabu¬ 
lous;  they  may,  however,  wdien  the  oysters 
open  their  sliclls  to  receive  the  sea-Avater,  enter 
them  as  they  do  those  of  the  muscles  and  the 
Aving-shell,  either  for  protection  or  for  the  sako 
of  food.  It  is  observed  that  tlie  oyster  defends, 
itself  against  intrusive  enemies  hy  squirting 
upon  them  Avith  force  Avater  kept  in  reserA'e  in 
tlieir  shells;  they  keep  out  those  that  attempt  to 
pierce  their  shells  to  get  at  them,  by  thickening 
them  in  the  part  attacked. 

I  shall  next  give  some  account  of  a  hiAmlve 
that  has  interested  mankind  from  a  very  early 
period  of  history,  on  account  of  the  valna, Me  gem 
that  it  produces,  and  which  is  frequently  men¬ 
tioned  ill  Holy  Scripture.  The  Supreme  Being, 
in  liis  goodness  and  attention  to  the  Avants  and 
tastes  of  his  principal  creature,  has  not  neglected 
to  furnish  him  Avitli  various  articles  for  ornamCnt 
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as  well  as  for  use :  and  the  most  valuable  of  all 
possessions,  the  kingdom  of  grace  in  the  heart, 
is  symbolized  by  a  pearl  of  great  price ;  and 
though  the  apostle  charges  females  not  to  adorn 
themselves  with  gold  or  pearls,  but  with  good 
works,  the  meaning  of  the  passage  is,  that  the 
latter  should  have  their  first  attention,  not  to 
forbid  absolutely  the  use  of  the  former — they 
are  to  adorn  themselves  not  so  much  with  gold 
or  pearls  as  with  good  works — which  ought  to 
be  the  object  of  their  most  sedulous  care. 

The  animal  that  produces  pearls  in  the  great¬ 
est  abundance,  of  the  purest  nature,  and  of  the 
highest  value,  was  by  Linn6  classed  with  the 
muscles,^  but  Lamarck  has  formed  it  into  a 
distinct  genus  which  he  names  Meleagrina. 
In  this  country  it  is  usually  called  the  pearl- 
oyster,  It  inhabits  the  Persian  Gulf,  the 
coasts  of  Ceylon,  the  sea  of  New  Holland,  the 
Gulf  of  Mexico,  and  the  coasts  of  Japan.  It 
attains  perfection  no  where  but  in  the  equato¬ 
rial  seas,  but  the  pearl  fishery  in  the  island  of 
Ceylon  is  the  most  celebrated  and  productive ; 
it  is  on  the  west  coast,  off  the  bay  of  Condatchy, 
where  the  country  is  very  sandy  and  nearly 
without  inhabitants,  but  on  these  occasions 
a  populous  town,  with  many  streets  a  mile 
long,  appears  to  have  suddenly  started  up.  The 
oyster  beds  or  banks  extend  over  a  space  thirty 

*  Mytilus  ynargaTili ferns. 
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idilcs  long  l)y  Iwi'tity-fonr  bi’oa/l.  The  twentieth 
of  is  gcaxTafly  the  day  of  rendeasyotis 

for  file  hsheroiciK  1’tie  fiHiicry  is  commonly 
r<'.oted  i)y  a  single  i ml ividoai,  wl>o  is  allowed  to 
employ  JdO  lioals  for  tiiirty  days,  there  are 
about  ?>000  boatmen  and  attendants.  The 
oysters  vary  in  their  (pialities  ac’cordmg  to  the 
oatore  of  the  ground  to  wJdch  they  art’  attached  ; 
and  also  in  tlieir  number,  by  the  action  of 
the  tides  and  other  circumstances ;  those  at 
tlie  greatest  depth  produce  tJie  largest  pearls, 
wfiicb  are  situated  in  the  flesliy  part  near  the 
hinge.  Pearls  consist  of  concentric  coate  of  the  : 
same  substance  as  that  which,  forms  the  mother- 
of-pearl  of  the  shell ;  they  are  produced  bj^  the 
extrayasation  of  a  lapidifying  duid,  secreted  in 
the  organs  of  the  animal  and  filtered  by  its 
glands.  For  one  pearl  that  is  found  perfectly 
round  and  detached  between  the  membranes  of 
the  mantle,  hundreds  of  irregular  ones  occur 
attached  to  the  mother-of-pearl  like  so  many 
warts  :  tliey  are  sometimes  so  nnmerons  that  the 
animal  cannot  shut  its  slielJ,  and  so  perishes. 
The  pearl  is  a  formation  forced  upon  the  animal 
by  some  annoying  substance  in  its  shell,  whicii 
it  covers  with  mother-of-pearl,  as  the  liees  do 
intrusive  wasps  with  wax,  to  fix  it  or  hinder  it 
from  affecting'  them  by  putridity,  &c.  Sir  Ei 
Home  is  of  opinion  that  the  abortive  eggS  of  the 
anima]  are  the  nucleus  upon  w’hich  the  pearl  is 
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formed,  and  he  has  made  it  very  probable  that 
this  is  often  or  generally  the  case,  but  still  the 
process  just  mentioned  may  take  place  when 
accidental  substances  are  introduced,  and  pro¬ 
duce  the  warty  excrescences,  and  sometimes 
loose  misshapen  pearls. 

The  diving  tackle  consists  of  a  large  stone 
suspended  by  a  rope  with  a  strong  loop  above 
the  stone  to  receive  one  foot  of  the  diver,  and 
having  also  a  slip-knot,  and  a  basket  formed  of 
a  hoop  and  network  which  receives  the  other 
foot.  When,  he  has  fixed  himself  in  this  tackle 
and  is  duly  prepared,  he  holds  his  nostrils  with 
one  hand,  and  pulling  the  running-knot  with 
the  other,  instantly  descends — when  he  reaches 
the  bottom  he  disengages  his  foot  from  the 
stone,  which  is  immediately  drawn  up  to  be 
ready  for  the  next  diver.  He  at  the  bottom 
throws  himself  on  his  face  and  collects  every 
thing  he  can  lay  hold  of  into  the  basket — when 
ready  to  ascend  he  jerks  the  rope  and  is  speedily 
hauled  up,  and  working  himself  up  the  rope  he 
arrives  at  the  surface  sooner  than  the  laden 
basket.  A  minute  and  half  or  two  minutes  are 
the  utmost  any  diver  remains  under  water.  The 
shark-charmers  form  a  necessary  part  of  the 
company,  by  their  incantations  they  are  supposeo 
to  possess  the  power  of  preventing  tlK;se  vora(  ions 
fishes  from  attacking  the  divers,  and  they  nill 
not  descend  without  their  attendance  ;  wliere  the 
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bed  is  rich  the  diver  often  collects  150  Oysters 
at  one  dip,  but  sometimes  not  more  than  ftifed 
It  is  said  that  a  single  diver  will,  in  one  day, 
often  bring  up  from  1000  to  4000  oysters^ 

From  tlie  simple  circumstance  that  PtOvi- 
dence  lias  instructed  this  animal,  which  eanriot 
eject  from  its  shell  those  sidrstances,  whether 
formed  vrithiu  itself,  or  that  have  accidentally 
entered,  to  encase  them  in  the  precious  sub¬ 
stance  which  it  is  empowered  to  secrete,  what 
a  vast  fund  of  ornament  to  deck  the  most  lovely 
part  of  the  creation,  and  having  no  parallel 
in  any  gem  that  the  earth  produces,  is  pro¬ 
vided.  The  peails  obtained  from  other  shell-^ 
fish  vary  in  colour — those  from  tire  wing-shell 
are  brow-n,  and  those  from  the  fresh-water 
muscles  greenish,  but  sometimes  they '  are 
yellow,  pink,  bluish,  and  some  are  even  black; 
these  last  are  very  rare  and  dear. 

Other  bivalves  fix  themselves  by  a  tendinons 
ligament  to  the  rocks.  In  one  genus,®  in  the 
upper  valve  near  the  hinge,  is  an  aperture, 
closed  by  a  kind  of  operculum  formed  at  the 
dilated  extremity  of  an  internal  muscle,  it  is  by 
this  operculum  that  the  animal  fixes  itself,  in 
another,  related  to  the  last,’ the  beak  of  the  lower 
valve  turns  up,  overhanging  in  some  degree 
the  upper  valve ;  in  this  beak  is  a  notch  or  aper- 

1  Malte-Brun,  G'cojrr ,  iii.  225.  -  Pc.  v.  Fig.  2,  3. 

Tercbratula,  Pi,,  v,  Fig.  4.  -  ' 
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ture  through  which  the  fixing  tendon  passes; 
affording  an  admirable  instance  of  variation 
in  the  means  of  attaining  the  same  end,  when 
circumstances  require  it.  It  was  necessary 
that  the  valves  should  not  be  reversed,  a  tendon 
through  the  lower  valve  secures  this  in  the 
firat  of  these  animals  ;  but  in  the  second,  where 
the  overhanging  beak  would  interfere  with 
this  purpose,  the  tendon  issues  from  the  beak 
itself,  so  as  to  enable  the  animal  still  to  fix  itself 
with  the  proper  valve  downwards.  In  the  Ano- 
mia  the  valve  takes  the  form  of  the  substance  it 
is  fixed  to. 

Who  would  think  that  these  headless  ani¬ 
mals,  unprovided  with  organs  that  indicate  any 
of  the  higher  senses,  as  sight,  smell,  and  hearing, 
and  apparently  fitted  with  no  other  means  of 
motion  than  those  of  opening  and  shutting  the 
valves  of  their  shells,  or  travelling  very  slowly 
for  a  few  inches,  should  yet  be  able  not  only  to 
leap  and  use  other  motions,  but  occasionally  to 
sail  gaily  on  the  surface  of  the  ocean ;  but, 
however  improbable  this  may  seem,  it  has  been 
proved  to  be  the  case  by  the  evidence  of  eye¬ 
witnesses  of  the  fact. 

The  common  cockle,^  Poli  says,  can  not  only, 
by  means  of  its  foot  turn  round,  or  to  either 
side,  but  even  take  a  good  leap.  The  Trigons, 
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iV'lutcd  to  IIk;  r.ocklr,  :in-  iriosl]y  fossils, 
hiii  llirrc  is  oiu-  rtcciit  fotiiid  on  the 

of  Holhmd,  caijrd  onuimdly,  from 

ihr.  lii'-tro  of  the  of  iN  "lirlls,  the 

])i  ;irl  naitif.  riuitr^ctJ.  svitliuiil  reason, 

S>y  l/,U!!di'ek.  Tliis,  viiitli  \vu>  onuinaliv  1ak('n 
Lk  -.oenr  aiid  ^iiiee,  dy  (  ‘apt.  Kinu.  a.'i  more* 
retaaiiiy  ]»roi!c.-jif  Ifotu  ihcuce  i»\  Mr,  Sc'teidmry, 
'idio  told  jue.  lltal  iluy  would  leap  over  the 
i;nn\tiiaie  of  a  l;oal  ijs  s\3iici!  he  was,  to  the 
of  alsovt-  four  inches.  Tlic  foot  of  this 
animal  is  bent  at  an  acute  angle,  so,  as  tipdii 
pressure,  to  form  a  very  elastic  organ/  and  that 
of  the  cockle  is  nearly  tlie  same. 

Those  elegant  shells  the  Pectens,  or  comh- 
shells,  have  long  been  celebrated  for  their 
motions.  Pliny  says,  probably  meaning  these 
shells,  that  they  leap  and  flutter  out  of  the 
water,  and  dive.  D’Argenville  relates,  that 
when  they  are  on  shore,  they  regain  the  water 
by  opening  tlie  valves  of  their  shells  as  wide 
as  they  can  and  then  shuttiirg  them  briskly, 
by  which  they  acquire  sufficient  elasticity  to 
rise  three  or  four  inches,  and  thus  proceed  till 
tliey  accomplish  theii’  object.  Most  probably 
the  foot  assists  in  jirodncing  these  leaps.  Their 
progression  in  tlie  water  is  described  as  very 
dift’erent ;  when  they  rise  to  the  surface^ — but  the 


*  T,  margaritacea. 
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means  by  which  they  do  this  has  not  been 
clearly  explained— they  support  themselves  half 
under  water.  They  next  open  their  shells,  to 
which  they  tommunicate  such  a  vibration,  that 
they  acquire  a  very  brisk  movement  from  right 
to  left,  which  enables  them,  as  it  were,  to  run 
upon  the  water. 

The  tulip- shell, ^  when  it  walks,  if  I  may  so 
speak,  opens  and  shuts  its  valves,  and  at  the 
same  time  lengthens  and  shortens  its  foot, 
which  seems  to  indicate  a  connection,  or  action, 
between  the  former  and  the  latter  organs, 
similar  to  what  has  been  observed  to  take  place 
in  insects,  and  perhaps  points  out  some  analogy 
between  the  valves  of  the  shell  and  the  upper 
wings,  or  elytra  of  insects,  and  the  mantle  aird 
their  under  wings. 

Bose  states,  that  the  animals  of  tlie  genus 
Venus,  in  calm  Aveather,  may  be  seen  sailing 
on  the  surface  of  the  waters,  using  one  of  their 
valves  as  a  boat  and  the  other  as  a  sail.  As 
these  are  usually  rather  heavy  shells,  they 
must  be  furnished  vrith  some  means  of  rendering 
themselves  lighter  than  the  rvater.  Pliny,  of 
old,  mentions  shells  dedicated  to  Venus,  which 
sail  and  oppose  their  concave  jiait  to  the  Avincl. 

Thus  we  see  the  Creator  has  given  even  to 
these  apparently  stupid  and  inactive  creainrrs 
means  of  enjoyment,  that  every  one  is  not  avaic 
=  rdlu.a. 
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of uiMi  po\v(-i>:  of  loroiiioiiofj,  of  which,  at  fir^t 
niuht,  (hoy  inc-apohio, 

I  fuiLrlK  oularm'  Itoro  oo  (he  admirable  con* 
Irivfnai-  aad  vand  v  ohs('rvabk-.  in  *‘1116  hinge,  aB 
il  i'-  ('ailed,  l)v  means  of  whiclj  the  animais  are 
(  oahiod  (o  Oja  ti  and  shiit  the  valves  of  their 
■-inj!-;  upon  (lie  sculpture  and  colours  that 
(ijsiuiuui''h  many  of  thenp  particularly  amongst 
(ho  miimu.M-uiais,  hut  this  chapter  is  already 
loo  io{)”,  and  (  nough  has  been  said  to  prove 
(hat  ih(‘\  ha'. ('  in  no  respect  been  neglected 
or  o\('il<»oki'd  by  the  Almighty  Being  who  willed 
iiu'sr  <  xid*  u<f.  and  who  is  ever  watchful  over 
rhe  (■nature-'  of  his  hand,  to  provide  them  with 
all  tlxlngs  nec(issary  for  their  being,  consistently  ■ 
with  the  ends  he  created  them  to  serve. 


Chapter  IX. 

Funef/ions  and  Instincts.  Univalve  3Tolluscam. 

The  Univalve  shells  of  the  Swedish  naturalist, 
a.  term  adopted  from  Aristotle's  MonotJufra,  are 
next  to  he  considered ;  these,  with  the  nmltivalye 
Chitons,  form  the  Gastropods,  or  shell-fish  using 
their  belly  for  a  leg,  of  Cuvier;  and  with  the 
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cuttle-fish  and  nautilus  tribe  constitute  Lamarck’s 
Class  of  Molluscajis.  The  latter  author  divides 
his  Class  into  five  Orders,  four  of  which  belong 
to  the  tribe  I  am  considering. 

1.  Pteropods  (wing-footed) ;  furnished  with 
organs  only  for  swimming  and  sailing.^ 

2.  Gastropods  (belly  -  footed) ;  body  straight, 
never  spirally  convolved ;  a  muscular  foot  for 
creeping  under  the  belly. 

3.  Trachelipods  (neck-footed)  ;  greatest  part  of 
the  body  spirally  convolved,  always  inhabiting 
a  spirivalve  shell;  foot  free,  attached  to  the 
neck,  formed  for  creeping. 

4.  Heteropods  (diverse -footed) ;  no  coronet  of 
arms;  no  subventral,  or  subjugular  foot;  fins, 
one  or  more,  not  disposed  in  pairs.^ 

As  the  Cephalopods,  forming  Lamarck’s  fourth 
Order,  may  be  regarded  rather  as  constituting  a 
larger  division  or  Sub-class  of  the  Molluscans, 
than  an  Order,  I  shall  consider  them  in  a  sepa¬ 
rate  chapter. 

1.  Proceeding  from  one  of  the  above  Orders  to 
another,  I  shall  select  such  individuals,  belong¬ 
ing  to  it,  as  appear  to  exemplify  the  great  attri¬ 
butes  of  their  Creator,  either  in  their  structure, 
forms,  habits,  or  instincts.  Tlie  animals  of  the 
Jirst  Order,  like  the  long  celebrated  Argonaut 
and  Nautilus,  enliven  the  surface  oi  the  ocean 
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iij  jine  weather,  where  they  steer  their  little 
barks  iJifoitgh,  Ixjtweeii,  and  twer  its  fluctuating 
waves,  and  sprearl  their  luembraucms  sails  to  the 
soft  breathing  of  the  zepliyrs. 

One  of  tlie  most  noted  animals  of  the  tribe  is 
known  by  the  appellation  ol'  the  Boreal  Clio, 
W'Mch,  like  the  jelly-fish,  has  a  gelatinous  bodyh 
is  defended  ].>y  no  sliell,  and  alfords  food  to  the 
%vliales  and  other  fishes,  as  well  as  to  the  sea¬ 
birds.  This  animal  is  abundant  in  places  that 
Bidt  it,  and  appears  only  during  the  warmest 
hours  of  the  day  on  the  surface. 

Other  genera  of  this  Order  are  covered  by 
a  sliell  or  shells.  Of  this  kind  is  the  genus 
Ilyalcea,  so  named  from  its  semi-transparent 
shell,  which  w'^ears  the  appearance  of  a  bivalve 
with  soldered  valves,  the  upper  one  being  the 
largest;  this  difference  of  size  of  the  seeming 
valves  causes  an  aperture  tlirough  wliicli  the 
animal  sends  forth  two  large  yellow*  and  violet 
wings,  or  sails,  rounded  and  divided  at  their 
summit  into  three  lobes.  The  head  in  this  genus 
is  almost  evanescent,  so  that  both  shell  and  head 
exhibit  an  easy  transition  from  the  acephalous  or 
bivalve  Molluscans  to  those  wdiicb  have  a  head. 
When  its  wdngs  or  sails  are  unfolded  it  moves 
with  great  velocity  on  the  surface  of  the  sea. 
The  animals  of  this  Order,  botli  from  the  beau¬ 
tiful  colouring  of  their  filmy  sails  or  wings,  and 
from  their  number  and  symmetry,  are  better 
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entitled  to  the  appellation  of  the  butterflies  of  the 
ocean,  than  the  escallop  shells  which  have  some¬ 
times  been  so  called.  The  mantle  of  the  bivalves 
becomes  an  organ  of  very  different  use  in  the 
Pteropods ;  for  they,  having  no  means  of  fixing 
themselves  like  most  of  the  bivalves,  float  con¬ 
tinually  in  the  ocean;  to  compensate  for  this 
want,  as  in  innumerable  other  instances,  their 
Creator  has  given  them  the  power  of  expanding 
this  organ  as  a  sail,  both  for  motion  and  to  give 
some  direction  to  their  course ;  it  is  attached 
to  the  mouth  or  neck,  and  is  connected  in 
some  species  with  their  respiration.  Nothing 
certain  is  known  with  respect  to  their  food : 
probably  they  absorb  the  animalcules  swarming 
in  the  sea-water. 

2.  The  series  of  Gastropods  begins  with  ani¬ 
mals  that  have  no  shell,  amongst  which  the  most 
remarkable  seem  to  be  the  ScyllcBa  and  the  Te- 
tliys,  both  known  to  Linne,  and  by  him  described. 
The  former  is  an  oblong  gelatinous  animal,  late¬ 
rally  compressed,  elevated  above  in  the  middle, 
where  it  has  two  pair  of  membranous  wings  or 
fins.  Its  inferior  surface  is  hollovred  out  longi¬ 
tudinally,  by  means  of  which,  and  its  teirtacles, 
it  can  embrace  the  stems  of  the  fiici  or  sea- 
wrack,  the  flowers  of  which  it  eats.  It  is  des¬ 
cribed  as  moving  very  slowly  in  the  water  by 
bending  its  extremities.  It  swims  on  the  surfacr; 
when  the  weather  is  calm,  but  adheres  to  tin; 
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n<v.(rni<T  fiici  Hlu'i!  tlio  su:.  naiiatifl,  so  that  the 
kiiiOnc^s  f>i‘its  Makur  -  by  givingit 

(<))■  itnli  p('ii(l«-ni  itiotioi),  :aw!  means  to 
atiberr.  K)  jju- jb.'i,  ubuis  -upport  is  necessary  to 
i(,  oi-  i!  ksK<’S  ii>  iuod  itu-  tlii!-  providetl  amply 
It-  riijusin.'iit  mu!  ,-osi.‘ti;.m  c  The  great 
prriili-iriiv  «|  the  hOK'r,  iti.-  'rtfjix-.  a  oumlie 
Asbirli  r\tei)<is  a!)i>\(,  ami  by\<fmi  lla  l»<Tid,  like 
tJjal  of  K)inc  manor  uothirss.  roncraiitsg  it  en¬ 
tirely,  and  forming  an  ample  "veib  tringed  or 
undulated  at  its  margiti.  By  tlie  help  of  this 
veil  they  elevate  themselves  to  the  surface,  arid 
probably  sail  on  the  waters.  This  animal  is 
nearly  related  to  the  Laphfsia,  a  kind  of  sea-slng, 
like  whicli  it  lives  in  muddy  places,  and  ejects 
a  black  fluid  ;  it  is  very  fetid,  and  its  flesh  is 
poisonous.  It  only  rises  to  the  surface  in  tlie  hot 
season .  -  ■ 

I  shall  next  notice  a  tribe  of  Gastropods, 
which  at  fii’st  sight,  con.sidering  the  number  of 
pieces  of  which  their  shelly  covering  is  composed, 
seems  to  belong  to  the  multivalves,  amongst 
which  Limi6  has  placed  it.  It  wall  be  readily 
perceived  that  I  am  speaking  of  the  Chiton,  or 
c(jat  of  mail  shell,  but  udien  the  animal  that  it 
covers  is  examined,  itwvill  be  found  that,  not¬ 
withstanding  its  mnltivalve  shell,  it  really  be¬ 
longs  to  the  Gastropods. 

These  animals  are  generally  found  under  stones, 
sometimes  they  adhere  to  the  surface  of  rocks,  and 
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sometimes  conceal  themselyes  in  their  fissures : 
they  often  traverse  vast  tracts  of  ocean  fixed  to  the 
keels  of  ships,  like  some  of  the  limpets  they  fix 
themselves  a  good  way  out  of  the  water,  so  as 
only  to  be  wetted  when  the  tide  is  up,  and  some¬ 
times  above  high  water  mark.  Poli  says  that 
when  they  resist  any  attempt  to  force  them  from 
their  station,  they  expel  the  air  and  water  on  all 
sides  and  produce  a  vacuum,  so  that  it  is  very 
difficult  to  overcome  the  pressure  of  the  atmos¬ 
phere  ;  and  Mr.  Frembly,  who  had  an  oppor¬ 
tunity  of  studying  their  habits'  on  the  coast  of 
Chili,  states  that  when  not  apprehensive  of  danger 
their  attachment  is  very  slight,  and  by  pushing 
them  gently  they  will  easily  slide  from  the  sur¬ 
face  to  which  they  are  attached,  but  if  a  direct 
attempt  is  made  to  unfix  them  by  force,  they  will 
part  with  a  portion  of  their  shells  sooner  than  let 
go  their  hold. 

When  we  consider  that  these  animals  are  not 
only  often  exposed  to  the  violent  action  of  the 
waves,  but  also  to  the  attack  of  countless 
enemies,  we  see  abundant  reason  for  the  coat 
of  mail  with  which  their  Creator  has  covered 
them.  Even  the  fleshy  or  cartilaginous  margin, 
or  zone,  as  my  lamented  friend  the  Rev.  Lans- 
down  Gudding,  in  his  admirable  memoir  on  tliis 
tribe,  denominated  it,  is  defended  sometimes  by 
scales,  spines,  and  bristles,  at  others  rougb  with 
numerous  little  bony  tubercles ;  it  is  also  dc  - 
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scn1>c<l  as  in  gqiieral  fringed,  so  that  when*  the 
aoinial  attaches  itself  to  a,  rock  or  stone,  it  is 
aJtogelher  calcrdated,  by  the  application  of  the 
proise  part  of  its  body,  to  pro<inee  a  vacuum. 
The  wing-shell  and  other  In, valves  tliat  suspend 
tliewsfilves  by  a  byssus,  arc:  sutiicietttly  pro- 
tcctcil  by  their  slielis  from  the  attack  of  tiieir 
enemies,  without  so  complete  an  adhesion  of  the 
body  as  is  necessary  for  the  ftoat  of  mail- 
shell.  Mr.  Guilding,  who  had  excellent  op- 
portunities  of  observation,  infomis  us  tliat  these 
animals  are  night- feeders,  remaining  stationary 
as  above,  during  the  day;  reasoning  from  analogy 
he  suspects  they  feed  on  nnrfine  plants,  the  sea- 
wrack,  &c.  These  creatures  slide  along  very 
slowly,  if  accidejitally  reversed,  they  recover  a 
prone  position  by  the  violent  motions  of  the  liga¬ 
ment  or  zone  that  surrounds  them,  and  if  alarmed 
they  sometimes  roll  tlieinselves  up  like  woodlice. 

Lamarck  proceeds  immediately  from  the  Clii- 
tonidans  to  the  PatelUdans  or  Limpets^  which 
also  fix  themselves  so  firmly  to  the  rock,  tliat  it 
requires  considerable  force  to  separate  them,  and 
sometimes  in  snch  numbers  that  their  surface: 
seems  quite  covered  by  them.  The  transition 
from  tlie  former  tribe  to  this,  with  no  intermediate 
links,  seems  at  first  sight  violent,  and  their  right 
to  be  associated  in  the  same  family  rather  pro- 

1  Patella. 


UNIVALVE  MOLLUSCANS.  273 

bleinatical :  jirobably  intermediate  species  will 
come  to  light  which  will  render  this  point 
more  evident  than  the  shell  of  these  animals 
appears  to  indicate. 

With  regard  to  their  functions  and  the  part 
assigned  to  theip  in  the  great  plan  of  creation, 
little  is  known  ;  probably,  from  their  numbers  in 
some  parts,  they  may  help  to  soften  the  rocks, 
so  that  they  may,  at  some  destined  hour,  yield 
more  readily  to  the  force  of  the  winds  and  waves ; 
thus  they  may  be  enumerated  amongst  the  in¬ 
struments  which  the  Creator  employs  to  effect 
his  purposes,  and  such  changes  in  the  coast  of 
any  country,  as  he  wills  shall  take  place. 

They  afford  a  beautiful  instance  of  the  gradual 
progress  of  Creative  Wisdom  from  form  to  fonu. 
If  the  student  of  the  tribe  looks  with  inquiring 
eye  at  a  collection  of  the  Patellidans,  or  limpets, 
in  the  flattest  and  most  depressed  of  them^  he  will 
find  no  small  resemblance  to  one  of  the  valves  of 
a  bivalve  shell,  he  will  soon,  however,  discover  a 
prominence  in  it,  the  first  tendency  towards  the 
spiral  convolution,  a  little  removed  from  its  cen¬ 
tre,  which  will  prove  to  him  that  it  belongs  to  a 
very  different  tribe ;  looking  again  at  others  that 
are  more  elevated  and  conical,®  he  will  see  the 
same  prominence  or  beak  forming  a  more  strik¬ 
ing  feature,  and  ascertaining  these  shells  to  be 
univalves,  he  will  find,  upon  a  comparison  of 

1  Umbrella  indica.  -  Patella  ruhjnta. 
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ihcrti  witli  tlie  ucrit,‘  the  Hnail,'*  or  the  |>eri.- 
\vi»ikh'/'  th;i(  tliis  iiuibrs  or  knob  is  Hualogous  to 
the  spirit!  j)!irt  of”  thoHc  sfteUs,  its  he*  wifi  scic;  U|K)n 
one  of  tlie  fionoet-iiropets,^  in  wliich 
he  vvij]  rieter't  ai!  ineipicul  (le(M,!rverl  spire ;  jms- 
froijj  this  by  one  of  the  f  iiaaiberetl-limpets/ 
it  w'jil  lead  him  to  tlie  neritidaus,  or  top-shelis, 
from  \vhi(di.  the  road  is  di  veer;  to  the  sea -ear  f 
and  by  another'  he  arrivt;s  almost  immediately 
at  the  periwinkles,  and  snails.  If  he  chance  to 
exainine  further  lietvveen  the  limpets  and  the 
whelks,®  lie  wall  find  another  open  shell which 
forms  tlie  jialh  to  the  latter  genus.  If  once 
more  Jus  eye  happens  to  oliserve  a  shell  almost 
open’®  but  witli  the  sides  a  little  turned  in,  he 
wall  see  still  another  road  leading  by  the  dippers” 
to  the  elegant  tribe  of  cowries.’^  It  is  by  this 
road  that  Lamai-ck  travels  to  them.  Again,  he 
may  perhaps  be  shewn,  preserved  in  spirits, 
an  animal  wdiose  respiratory  orifice  is  covered 
Ity  a  round  shield — tliis  is  the  sea-slug,”  an 
animal  famous  for  Pliny’s  legend  of  its  noxious 
qualities,  whose  head  resennbles  a  hare,  which 
leads  from  the  Patelhdans  towards  the  common 
slug  of  our  gardens.”  To  the  bivalves  there 


’  Nerita,  Neritina,  &c, 
’  Turbo. 

*  Crepidida. 

*  Bucciunm. 

Bullcea. 

Lapb/sia  depilans. 


5  Felir. 

*  Pileapxis  urtgarim,  &c. 
o’  Haliotix.  "  Calyptreea. 

9  Concholcpas  pertiviana. 

>'  Bzdia.  "  Cyprmi. 
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seems  to  be  also  a  road  from  this  central  group, 
by  a  Norwegian  shell  described  by  Muller  as  an 
anomalous  species  of  limpit,  but  which  by 
Lamarck  is  considered  to  be  a  bivalve.^  The 
lower  valve  in  this  genus  is  so  thin  that  Muller 
overlooked  it ;  by  it  the  animal  adheres  to  marine 
bodies — ^the  upper  valve,  like  the  Patella,  is 
sub-conical  with  a  prominent  vertex,  and  the 
two  valves  are  not  connected  by  a  hinge. 

A  due  consideration  of  all  these  circumstances, 
of  this  radiation,  as  it  were,  from  a  typical  form 
as  a  centre,  by  various  roads  towards  different 
tribes,  seems  to  prove,  and  the  observation  is  con¬ 
firmed  by  facts  in  other  departments  of  nature, 
that  the  world  of  animals,  as  well  as  that  of 
heavenly  bodies,  consists  of  numerous  systems 
each,  so  to  speak,  with  its  central  orb,  and  all 
concatenated,  and  revolving  as  it  were  wheel 
within  wheel,  and  all  tending  towards  or  branch¬ 
ing  from  a  common  centre.  It  seems,  in  the 
present  instance,  taking  the  group  expressed  by 
Patella  of  Linne  as  the  common  centre,  that 
from  thence,  though  by  different  and  diverging 
routes,  we  may  arrive  at  almost  every  molluscan 
group  or  tribe. 

The  Molluscans  that  we  have  hitherto  been 
considering,  with  the  exception  of  the  herbi¬ 
vorous  chitons,  derive  their  nutriment  from  tin' 
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sea  wuU  r  itself,  (iit.lKT  from  ufiiinnlr, tiles  or  other 
tnaritie  :siil)S(.:t>H‘es  only  ahserptioii,  hut 

liji-.  { eisli'opotis  tbal  Nve  arc,  ik^nI  to  iioliec  live 
lipoii  .ntoje  Holiti  fo<M(,l,  and  bikJi  as  caariot  be 
digesled  vvilhout  ;'i  more  powtTlul  action  upon  it.i 
Of  this  clcscriptioi!  art;  iht;  tlippers'  whidi  are 
fnniisimtl  will)  :s,  singular  organ  or  gizzaiai  timt 
proves  their  jsrt;dat;oo)is  or  carnivorous  haluts; 
tlio  remaining  goiu’ra  are  iierbivorous,  but  uh 
lluty  cxfiibit  uo  very  intcresliug  traits  I  shall 
proceed  to  the  next  <Jrder. 

The  Trachelipods,  comstitutiug  Lamarck's  third 
Order  of  Molluseaus,  maybe  divided  into  those 
that  arc  herbi.rorona,  and  those  that  are  car¬ 
nivorous,  llie  first  liaviug  uo  respiratory  siphon, 
with  which  the  otliers  are  furnished. 

Tlic  herbivorous  Traclielipods  may  be  .sub¬ 
divided  into  Icrrestrial  and  aquatic,  and  the 
latter  into  those  that  inhabit  fresh  water  or  salt. 
It  is  not  known  that  any  of  the  predaceous  ones 
are  terrestrial.  The  terrestrial  ones  not  only 
devour  the  leaves  and  stems  of  plants,  hut  some 
also  attack  their  i^oots,  one  species,  defended  by 
an  opercuium  or  moutli-cover,  devours  those  of 
the  violet,®  Others  of  thi.s  tribe  are  found  on 
trees,  under  moss,  or  feeding  on  the  lichens ; 
the  shells  of  some  of  tliese  are  what  are  called 
turrited  ^  or  long  and  slender,  with  .spiral  w^hirls, 

)  Bulln.  ^  CycJosfonw,  eleqans. 
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resembling,  fn  miniature,  a  lofty  tower  with  a 
spiral  staircase  winding  roAid  it.  By  this  atte¬ 
nuated  structure  their  motions,  in  their  close 
retrehts,  are  less  impeded.  As  it  is  in  this  tribe 
of  univalves  that  the  organ  just  mentioned,  the 
operculum,  or  mouth-piece,  first  makes  its  ap¬ 
pearance,  it  will  not  be  improper  here  to  give 
some  account  of  it. 

If  we  survey  the  various  tribes  of  shell-bearing 
animals  we  find  them  defended  from  the  injuries 
or  attacks,  to  which  their  situation  exposes  them 
by  various  expedients,  all  of  them  indicating 
Power  and  Wisdom  in  their  contrivance  and 
formation,  and  Goodness  in  their  end.  These 
animals  themselves  all  have  a  soft  body  fur¬ 
nished  with  organs  of  different  kinds,  suited  to 
their  station  and  purposes.  Those  that  are 
below  them  in  the  scale,  especially  the  naked 
Polypes,  and  gelatinous  Radiaries,  are  still  more 
frail  and  evanescent,  but  their  organization  is  so 
inferior,  that  it  is  probably  less  subject  to  de¬ 
rangement  from  external  accidents,  or  injuries 
are  sooner  remedied,  than  in  that  of  the  shell-fish 
—which,  unless  they  were  clad  in  some  kind  of 
mail,  would  probably  soon  perish.  Accordingly 
we  find  some  protected  by  a  multivalve  tubular 
shell, ‘  the  inhabitant  protruding  its  organs  at  ihe 
summit,  which  is  defended  by  an  opcacul  inn  i  on- 
sisting  of  more  than  a  single  piece— in  ulbcrs. 
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also,  the  slieJ]  is  multivulve,  1)»t  the  animal  pro- 
t.nak'H  itself  at  tlie  sides,  find  has  no  operculum, 
MS  in  th(i  conijsion  barnacle,.'  Others,  again,  are 
protected  l)y  a  shell  consisting  of  two  valves, 
open  at  otx',  or  1,wo  ends,  and  these , seek  further 
protection  either  by  btirying  tliejiiseives  in  the 
sand  or  perforating  the  rock.s,  or  by  su.spending 
themselves  by  abyssus:  others,  ^again,  ■whkdi’* 
only  open  their  shells  at  certain  times,  as  the 
oyster,  ftx  themselves  %  any  convenient  sub¬ 
stance.  To  these  succeed  others,  whose  shell  is  , 
transversely  divided  into  many  pieces,'  but  yet, 
taken  together,  it  forms  a  single  valve  protecting 
the  back  of  a  gastropod,  or  slug-like  animal, 
which  for  further  protection,  when  it  is  not 
moving,  and  to  supply  the  place  of  a  lower 
valve,  fastens  itself  to  a  rock  or  other  8ubsta,nce. 

With  the  Patellidans  begin  the  undivided  uni¬ 
valve  shells,  wdiich  like  the  preceding  animals 
protect  tlieir  lower  side  by  fixing  themselves 
to  the  rocks;  the  sea-ears,®  which  are  still  more 
open,  have  recourse  to  a  similar  mode  of  pro¬ 
tecting  themselves,  they  preserve  a  communi¬ 
cation  with  the  atmosphere  or  water  Without 
elevating  their  shells,  by  means  of  a  line  of 
apertures,  under  the  thickest  margin  near  the 
apex ;  these  apertures  begin  wlnm  the  animal 
is  young  near  the  spire,  and  as  it  grows  it  stops 
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up  one  and  opens  another,  as  its  occasions  re¬ 
quire.  I  have  a  very  large  s^pecimen,  in  which 
tl^re  are  traces  of  eighteen  apertures,  and  all 

fhnt  iix  are  stopped  v\p.  If  we  turn  our  eyes 
hi  these  to  the  Buccinidan  or  Whelk  tribe, 
are  struck  by  an  open  Peruvian  shell,  which 
at  first  sight  seems  like  a  limpet,  ’  hut  upon 
.  inquiry  we  find  that  it  is  defended  by  an  opercu¬ 
lum,  the  plan  of  protection  being  here  changed, 
and,  instead  of  an  un^^'-valve,  or  a  rocky  muni- 
.  tion,  it  is  closed  by  a  broad  plate,  which  some 
peculiarity  in  its  structure  and  organization 
doubtless  required ;  from  this  by  Purpura  and 
Monoceros  to  the  true  Bucchmm,  the  mouth 
narrows  and  the  operculum  with  it. 

If  we  examine  the  common  periwinkle,  w^e 
find  the  mouth  of  its  shell  closed  by  a  horny 
organ  called  the  patch,  which  is  attached  to  the 
foot  or  rather  neck,  by  its  convex  or  low  er  sur¬ 
face,  sitting  on  a  sub-triangidar  flat  space  spi¬ 
rally  convoluted  ;  this  is  the  operculum,  and  if 
examined  on  either  side  will  be  found  to  be  also 
spirally  convoluted,  proving  that  it  is  formed  by 
the  part  on  which  it  sits.  When  the  animal  ex¬ 
pands  its  foot  for  creeping,  the  operculum  is 
retracted  within  the  shell,  so  as  to  be  quiU'  out 
of  the  way.  If  we  examine  the  opcrcula  of  other 
shells,  we  shall  find  that  tlie  inajorit}’  oi  them 
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have  the  same  spiral  coiifigTiratidn  traoial  both  on 
the  iipjier  and  lower  surface.  In  most  t  hgrt'Xiia^je 
seen  the  intervals  of  the  wliirls  incri  asi' 
as  the  spires  of  the  shells  do  from  the  to  ’ 
the  mouth.  In  the  top-shell^  the  whirls  are 
perfecfiy  regular  and  nearly  equidistant.  Tliey 
vary  much  in  thickness;  I  have  one  nearly 
half  an  inch,  thick,  while  those  of  the  top-shell 
and  periwinkle  are  very  thin.  In  some  of  the 
thick  ones,  on  the  under  side  the  convolutions 
ai’e  very  convex,  and  sometimes  elevated  into 
concentrical  ridges.  Some  underneath  have  a 
forest  of  obtuse  elevations,  and  many  are  rough  ‘ 
with  minute  tubercles.  As  to  substance  some  are 
horn}^  wdiile  others  resemble  the  shell ;  others 
are  horn)'^  externally  and  shelly  internally.  If 
these  formations  on  the  under  side,  as  in  the 
common  periwinkle,  represent  the  shape  of  the 
part  of  the  neck  to  which  they  are  attached, 
as  they  most  probably  do,  it  must  act  the  part 
of  a  mould,  upon  u  hich  the  operculum  is  formed 
from  its  mucus,  and  increased,  as  the  aperture 
enlarges. 

Lamarck  is  of  opinion  that  the  shell  of  uni¬ 
valves  is  formed  in  a  similar  way  upon  the  neck 
of  the  animal,  which  in  the  Murices  or  rock- 
shells,  and  other  tribes  distinguished  by  spines 
or  tubercles,  has  certaiu  fleshy  processes  which 
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produce  those  sp'Oes,  &c.  and  is  withdrawn 
have  acquired  consistence  enough 
when  thus  left  to  themselves.  Other 
“^^wadroogists,  particularly  one  of  the  most  emi- 
n^^l)f  our  times,  Poli,  think  that  the  shells  of 
univalves  are  organized  bodies,  and  produce 
their  spines  as  vegetables  do  tlieir  prickles,  be 
says  also  that  their  shells  contain  cellular  mem¬ 
branes  almost  like  a  Itcte  mncosum. 

In  the  progress  of  a  shell’s  growth,  as  new  spines 
are  formed  old  ones  drop  off,  how  this  is  effected 
seems  not  to  he  accounted  for  by  either  hypo¬ 
thesis — it  is  analogous,  however,  in  a  great  de¬ 
gree,  to  what  was  mentioned  above  with  regard 
to  the  holes  in  the  shell  of  the  sea-ear,  only  that 
with  them  an  old  hole  is  stopped  up,  when  a 
new  one  is  formed.  All  that  can  be  said  on  the 
subject  is  that  the  animal,  instructed  by  Provi¬ 
dence,  as  new  processes  are  formed  and  a  new 
whirl  of  its  shell  completed,  is  enabled  to  throw 
off  by  a  solvent,  or  some  other  means  unascer¬ 
tained,  those  that  are  no  longer  wanted  . 

It  is  observable  that  the  terrestrial  univalves,' 
of  this  Order,  are  never  armed  with  spines,  tuber¬ 
cles,  or  other  elevations,  but  exhibit  generally  a 
levigated  shell.  As  they  move  about  usually 
amongst  bushes,  under  moss,  or  in  grass,  tbc 
object  of  the  Creator  in  this  structure  was  i)ro- 
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bal)ly  tJiat  their  motions  miglit  not  be  impeded 
by  any  rongJmess  of  their  shell. 

Mr;  E.  W.  Brayley,  in  a  very  ingenious  me¬ 
moir,  in  the  Zoologitarl  Journal,  Iras  contended, 
with  considerable  strength  of  argnment,  that  the 
moTeable  black  points,  in  the  upper  tentacles  of 
snails,  though  he  allows  they  may  be  their  ana¬ 
logues,  are  not  real  eyes  ;  but  the  Rev.  L.  Guild- 
iug,  ill  a  subsequent  part  of  the  same  Journal 
states,  that  the  large  strombs  of  the  Carihbeah 
sea  have  eyes  furnished  with  iris  and  pupil, 
similar  to  those  of  birds  and  reptiles — that  they 
have  also  a  vitreous  and  aqueous  humour,  and 
a  black  pigment,  which  certainly  prove  them 
to  he  real  eyes — their  organ  of  liearing,  he 
thought,  was  likewise  distinct.  The  cowries  also 
are  said  to  have  eyes  exhibiting  both  iris  and 
pupil,  as  have  some  volutes.^ 

Giving  these  facts  their  due  weight,  I  think 
we  may  conclude  tliat  the,  so  called,  eyes  of 
snails,  are  real  though  imperfect  visual  organs. 
It  appears  to  be  the  plan  of  the  Creator, 

. to  asceml 

From  small  lieginning-s  to  a  glorious  end.. 

An  organ  is,  as  it  were,  sketched  out,  in  the  lowest 
animal,  as  for  instance,  a  nervous  system,  which 
keeps  developing  and  improving  till  it  is  brought 
to  its  acme  in  the  highest :  first  we  find  in  the 
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polypes  no  nervous  centre,  but  molecules  every 
where  dispersed;  then  the  next  form  is  a  nervous 
collar  round  the  oesophagus ;  next  dispersed  gan¬ 
glions  ;  then  a  ganglionic  chord  ;  and  so  on  till 
we  arrive  at  a  regular  brain  and  spinal  marrow 
incased  in  a  vertebral  column.  We  may  with  rea¬ 
son  therefore  conclude,  that  the  organ  of  vision, 
when  first  planted,  would  be  a  mere  iTidiment, 
though  sufficient  for  the  animal’s  purposes,  and 
possfessing  few  of  the  characters  it  exhibits  when 
arrived  at  its  most  perfect  form ;  there  it  keeps 
acquiring,  as  it  becomes  more  developed,  or  to 
avoid  misconception  from  nibbling  critics,  the 
Creator  keeps  giving  it  more  and  more  perfect 
sight  till  he  brings  it  forth,  in  all  its  glory,  in 
the  highest  animals. 

The  most  common  in  this  country  of  these  her¬ 
bivorous  Trachelipods,  is  the  garden- snail, but 
the  species  whose  history  has  been  most  copiously 
related,  is  that  called  in  France  the  Escargot. ' 
which,  though  stated  to  have  been  originally 
imported  into  this  country,  now  abounds  in  some 
parts  of  Surry  and  other  southern  counties.  1 
shall  begin  by  giving  some  account  of  their 
economical  and  then  of  their  pliysical  history. 

On  the  continent,  especially  in  France,  tliis 
lafge  snail,  which  is  more  than  ilonble  the  size  ol 
our  garden  one,  is  used  as  an  article  ot  food,  and 
though  said  not  to  be  easy  ol  digestion,  is  Aery 
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]):ilut:abl6.  They  Jire  tlioiight  to  be  in  best  seastin 
in  the  winter,  when  they  are  liybernating,  and 
covered  with  tJndr  teinporary  enleareons  oper- 
crilnin,  winch  fulls  olf  in  the  spring.  The  lio- 
mans  aj)pear  to  liave  fattened  these  snails,  iii 
places  appropriated  for  that  purpose.  Pliny 
ineiitioiis  several  sorts  that  wx-re  kept  separate, 
and  amongst  others  white  ones  that  were  fonnd  in 
the  neighbourhood  of  Rieti.  The  Illyrian  snails 
he  describes  as  the  largest;  the  African  as 
most  prolific;  others  from  Soletum,  in  the 
Neapolitan  territory,  as  the  noblest  and  best; 
he  speaks  of  some  as  attaining  to  so  enormous 
a  size,  that  their  shells  would  contain  eighty 
pieces  of  money  of  the  common  currency.^ 
Bruguieres,  to  wdiom  conchology  is  under  very 
great  obligations,  is  of  opinion  that,  by  cnltiva- 
tion,  the  several  species  of  snails  might  he 
brought  to  a  much  greater  size,  and  furnish  ail 
abundant,  wholesome,  and  even  delicate  aliment. 
There  is  no  reason  why  the  species  of  this  genus, 
which  feed  on  vegetable  substances,  should  not 
be  as  palatable  as  the  oyster  or  periwinkle. 

Snails,  in  general,  are  hemiaphrodites,  or 
unite  both  sexes  in  the  same  individual :  this  is 
the  case  with  the  great  majority  of  MollnscJins  ; 
the  object  of  Providence,  in  this  kind  of  orga¬ 
nization,  is  evidently  the  greater  multiplication 
of  the  species,  but  though  hermaphrodites,  in 

*  Quadrans.  ' ; 
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each  individual  possessing  the  organs  of  both 
sexes,  they  are  not  so  as  to  sexual  union  ;  repro¬ 
duction  can  only  take  place  when  different  indi¬ 
viduals  impregnate  each  other ;  this  union  takes 
place  at  the  beginning  of  the  spring,  sooner  or 
later,  according  to  the  heat  of  the  season.  Tiieir 
courtship  is  singular,  and  realises  the  Pagan 
fable  of  Cupid’s  arrows,  for,  previous  to  their 
union,  each  snail  throws  a  winged  dart  or  arrow 
at  its  partner.  About  twenty  days  after  coupling 
the  snails  lay,  at  different  times,  a  great  number 
of  white  eggs,  varying  at  each  laying  from 
twenty-five  to  eighty,  as  large  as  little  peas, 
enveloped  in  a  membranous  shell,  which  cracks 
when  dried.  They  lay  these  eggs  in  shady  and 
moist  places,  in  hollows  which  they  excavate 
with  their  foot,  and  afterwards  cover  with  the 
same  organ.  These  eggs  hatch,  sooner  or  later, 
according  to  the  temperature,  producing  little 
snails  exactly  resembling  their  parent,  but  so 
delicate  that  a  sun-stroke  destroys  them,  and 
animals  feed  upon  them ;  so  that  few,  compara¬ 
tively  speaking,  reach  the  end  of  the  first  year, 
when  they  are  sufficiently  defended  by  the  hard¬ 
ness  of  their  shell.  The  animal,  at  its  first  ex¬ 
clusion,  lives  solely  on  the  pellicle  of  the  egg 
froHi'^hich  it  was  produced.  Providence,  which 
in  oviparous  and  other  animals,  has  provided  for 
the  first  nutriment  of  the  young  in  diffc  renl 
ways,  appropriating  the  milk  of  the  mother  lo 
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the  mucus  on  t^ie  sole  of  its  foot,  a  portion  of 
earth  und  dead  leaves  adheres  to  it,  which  it 
shakes  off  on  one  Mde  ;  a  second  portion  is  again 
thus  selected  and  deposited,  and  so  on  till  it  has 
reared  around  itself  *a  kind  of  wall  of  sufficient 
height  to  form  a  cavity  that  will  contain  its  shell ; 
by  turning  itself  round  it  presses  against  the  sides 
and  renders  them  smooth  and  firm.  The  dome, 
or  covering,  is  formed  in  the  same  way  :  eartli 
is  collected  on  the  foot,  which  then  is  turned 
upwards,  and  throws  it  off  by  exuding  fresh 
mucus;  and  this  is  repeated  till  a  perfect  roof 
is  formed.  Having  now  completed  its  winter- 
house,  it  draws  in  its  foot,  covering  it  with  the 
mantle,  and  opens  its  spiracle  to  draw  in  the  air. 
On  closing  this,  it  forms  with  its  slime  a  fine 
membrane,  interposed  between  the  mantle  and 
extraneous  substances.  Soon  afterwards  the 
mantle  secretes  a  large  portion  of  very  ^vhite 
fluid  over  its  whole  surface,  which  instantly  sets 
uniformly,  and  forms  a  kind  of  solid  operculum 
like  plaster  of  Paris,  about  half  a  line  in  thick¬ 
ness,  which  accurately  closes  the  mouth.  When 
this  is  become  hard  the  animal  separates  the 
mantle  from  it.  After  a  time,  expelling  a  por¬ 
tion  of  the  air  it  had  inspired,  and  thus  being 
reduced  in  bulk,  it  retreats  a  little  further  into 
the  shell,  and  forms  another  leaf  of  mncus,  and 
continues  repeating  this  operation  till  tlier<'  are 
sometimes  five  or  six  of  these  leavt's  fuianing 
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prod^|!*  upoji^it,  if  dot  provided  against.  But 
^"^slined  period,  often  when  the-range  of  the 
thermdnieter  is  ^h,  not  stimulated  hy  a  cold 
atmosphere,  ^cept,  perhaps,  by  the  increasing 
length  of  the  night,  at  the  bidding  of  some  secret 
powery  it  sets  about  erecting  hs  winter  dwelling, 
and  employing  its  foot  both  as  a  shovel  to  make 
its  mortar,  as  a  hod  to  transport  it,  and  a  trowel 
to  spread  it  duely  and  evenly,  at  length  finishes 
and  covers  in  its  snug  and  warm  retreat;  and 
then  still  further,  to  secure  itself  from  the  action 
of  the  atmosphere,  with  the  slimy  secretion  with 
which  its  Maker  has  gifted  it,  fixes  partition 
after  partition,  and  fills  each  cell  formed  by  it, 
with  air,  till  it  has  retreated  as  far  as  it  can  from 
every  closed  orifice  of  its  shell--and  thus  barri¬ 
cades  itself  against  a  frozen  death.  Again,  in  the 
spring,  when  the  word  is  spoken— thou 
that  steepest — it  begins  immediately  to  act  with 
energy,  it  reinspires,  as  above  related,  the  air 
stored  in  its  cells,  bursts  all  its  cerements, 
returns  to  its  summer  haunts,  and  again  lays 
waste  our  gardens. 

We  may  observe  here,  with  respect  to  this  and 
all  hybernating  animals,,  a  beautiful  relation  and 
correspondence  between  their  habits  and  their 
functions.  Their  official  duty-  is  to  remove  su- 
pO 'flltfees  and  nuisances,  to  prevent  vegetable 
substances  from  encroacliing  too  mucb  upon 
each  other,  to  remove  entiiely  tliose  that  are 


VOL.  I. 


■>‘<u  liN^  noN-  VND  JKST1N€TS. 

■  U,mI  •iMu  cin.  At  ihfi  sc‘HS«>it  of  the 

tin  licit  tlie  foitricr  tu'e  ui  iVill  ' 

<  hr.  ioiilf  (vhic  J'lOiii  tiicir  Ymhjiis  retreats  the 
iiii.i.'i-i.  ntitli  jj-ibi"-  ill, -it  jftrikc  thbin  their  food, 
liiii  r/hcii  iijcy  rcanc  1<)  «;row  jukI  fl.oviri.sh  thfjsB.' 

C'  -1.0  iiOl  \e,t!i)c.K  ll't  hnijiiah  wlio 

(jt }  !>  I  s,i  lie  ns  di-iipjit  til-  froju  tin  fac<-  of  atiturc. 
/tc.ii's.  V,  111  ij  Oatiu  •.■niitihl"  or  lin-  i  xen  tiif'iits  of 
liviiie  <)i;<  ...  oi  the  ^v.rci<  from  iomuiic- 

Ai.nhl  rlou'ilic  tiir  ihsti  s\ ('  t>rcaliie 
ti  i(h  ol'i)!.'.  iti  iioIVm-uu! y  lo  lictihii  ;uid  lih*--— 
C'h.-ilirf'-  ti.’c  cssri’c  ohei'c  upon  tiievvijm;, 

i<r  Oh  Hi--  ,'u(st.l<i  |)vc\  iijioii  sucli  ^-nih'tiiiires, 
t  if,  tJifjr  t.h '.hm,:1;i  from  hrcediiig  a 

yi  -.iiis-i  <•,  bhi  ulicu  U.t;  cold 

T.clt^'Oh.  lie  iUsYio.'s  icc-c  Uscii  Iftivt'h  timi  lilosy ' 
"ii'i-c  .ih-i  t  xli'olt  oo  |oi)^^■l•  llicir  swt  ri<.  aud  ihe 
t-rbion  iVoro  ]ai1r(  .^ccmi'l  ami  oilier  fa-iid 
substances  iiccoine  no  longer  aiiiioyiiig.  Then 
i.be  ’icisol.  !un.\  tauployed  in  this  department 
di'-hrpctMv,  til  id  ijjo  face  of  nature  seems  to 
io-s'  ibo  m.r  i  bti"\  pint  of  its  population,  gone 

S’-  ;  loii_e  s'C|'„>.,( .  •  ,  ,  . 

il  i'^  uoah^i  oj  remark,  with  respect  to  the 
Ur rr ?-’ri;d  fiiimtil.'i  of  the  tribe  we  are  cotisidei’- 
in.r.  ibcii  they  oj]  di'liglit  in  shad_y  and  moist 
pbict-h,  .'iud  limi  diuring  hot  and  dry  weather 
Jury  m  o-nki'  ihcir  appearance,  but  no  sooner 
comes  0  .-lumm-,  limn  tliey  are  all  in  motion. 
It  i.s  probable  that  their  power  of  motion  is 
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impeded  by  a  dry  soil,  and  that  the  grains  of 
earth  and  small  stones,  when  quite  dry,  adhere 
to  their  slimy  foot. 

As  many  of  the  marine  shells  appear  in  some 
degree  amphibious,  for  instance,  the  Chitons  and 
the  Limpets,  so,  perhaps,  some  of  the  terrestrial 
ones  may  occasionally  enter  fresh  waters ;  indeed 
^the  amber  shells,^  at  least  one  species,®  is  stated 
to  swim  occasionally  on  the  surface  of  the  water. 
From  these  circumstances  it  seems  not  im¬ 
probable  that  the  shell-fish,  as  well  as  the  birds, 
so  vast  a  proportion  of  them  being  marine 
animals,  Avere  all  amongst  the  objects  created 
on  the  fifth  day,  and  produced  by  the  waters. 

There  are  very  large  and  beautiful  shells 
found  in  South  America,  belonging  to  the  terres¬ 
trial  herbivorous  section  and  to  different  genera® 
divided  from  Helix  of  Linn6,  but  we  know 
nothing  of  their  history  or  habits,  I  shall  there¬ 
fore  now  say  something  upon  the  marine  herbi¬ 
vorous  Trachelipods. 

The  violet  snail,*  which,  according  to  the  ac¬ 
count  of  its  manners  given  by  Bose,  who  paid 
particular  attention  to  them  in  a  voyage  from 
France  to  America,  exhibits  several  very  re¬ 
markable  peculiarities.  When  the  sea  is  calm, 
these  « animals  may  be  seen  collected  often  in 

J  Succinea.  ^  clhigata. 

^  For  instance,  Achatina  Unlivm^,  vV<’- 
^  lanthina,  Plate  VI.  F)c;.  2. 
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IhiihI'-,  ‘■■w iniini.Mi.':  ovit  fliu  surface  liy 
c.ic-iii''  ol'u  (lojiiina  ;t])j>;ir;itu'-.  cf>ji^i-tiu^-  of  aerial 
jinK]iir<  ,i  hy  their  foot;  and  attached 
t*.  ii'-.  po'^tiO-au'  pan,  a  httlc  la  i<o\  the  point  to 
Tjn<hthf  opt  tutimn  <’u\i  d  in  oi In  r  lm  uera,  and 

So  wis'fh  <  ii\!er  Jt  heaiv  Mam  ;nia!ogyf 

ai^..  .ihsfi’tt-  tlmi  is  iia'-  a  natator\  isuan- 
brsoa  or  (in  osi  s  so  h  -.-idc  of  iw  hoti)  Duriisg^ 
L]ii‘«  action  their  head  m  \er\  jaoininent.  and  tlie 
foot  is  so  extended  that  the  .float  pr  line  of 
vesicles  forms  an  angle  with  the  middle  of  the 
shell.  When  the  sea  is  rough,  the  animal  ab¬ 
sorbs  the  air  from  its  vesicles,  changes  the  difec- 
tion  of  its  foot,  contracts  its  body,  and  lets  itself 
sink.  It  does  the  same  when  in  danger  trom 
any  enemy,  and  further,  like  the  cuttle-fish  and 
some  others,  colours  the  water  by  the  emission 
of  a  blue  fluid,  which  serves  to  conceal  it. 
They  are  vividly  phosphoric  in  the  night.  Birds 
carry  them  off  with  great  dexterity.  , 

If  their  floating  apparatus  is  mutilated  the 
foot  can  reproduce  it.  The  latter  is  flat  towards 
the  head,  this  part  of  it  is  furnished  with  a 
transparent  membrane,  wdiicli  extends  far  be¬ 
yond  its  extremity,  and  is  composed  of  a  large 
number  of  vesicles  of  unequal  size,  those  in  the 
middle  being  the  largest;  these  vesicles  the 
animals  fill  Tvilii  air  at  their  pleasure.  The: 


5  Plate  VI.  Fm.  2.  a. 
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violet- coloured  shell  of  this  little  animal  is 
remarkably  thin,  which  facilitates  its  excur¬ 
sions  on  the  surface.  It  is  singular  that 
under  this  fragile  vesicular  float  a  little  line  of 
pearly  fibres  may  be  perceived,  to  which  are 
attached  its  eggs  ;  in  some  species  they  are  con¬ 
tained  in  little  membranous  bags  or  sacs.  It 
is  thought  that  the  young  animals,  when  liber¬ 
ated  from  these  bags  or  chambers,  ascend  their 
mother’s  float,  and  so  are  transported  to  the 
surface.  Fishes  are  enabled  to  rise  to  the  surface 
of  the  Avater  by  means  of  their  air-bladders,  and 
some  r^diaries  by  a  vesicle  which  surmounts 
them,^  but  neither  of  them  are  more  singular 
than  these  outriggers  by  which  the  vessel  of  the 
violet-snail  is  kept  both  buoyant  and  steady. 

The  foot  of  the  Molluscans,  when  we  first 
observe  it,  seems  to  us  merely  an  organ  of  loco¬ 
motion,  nothing  remarkable  in  its  structure,  and 
incapable  of  any  nndtifarious  action,  but  when 
we  study  the  history  of  this  and  the  preceding 
snail,  we  see  that  it  is  a  most  important  organ, 
and  which  performs  a  greater  variety  of  opera¬ 
tions  than  almost  any  organ  of  any  other  animal. 
We  have  seen  that  it  spins  a  fine  silk  and 
thread ;  that  it  secretes  a  fluid  serviceable  for 
several  purposes;  that  it  can  form  a  float,  as 
in  the  present  instance ;  that  it  can  be  used  as  a 
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hand  ill  excaYaling  and  bnilding,  and  various 
otlier  manipulations,  so  that  in  giving,  them 
tills  instniment  and  endowing  it  with  such 
variety  of  functions  in  the  iTwiouS  tribes,  their 
Creator  gave  them  every  thing  they  wanted. 

Perhaps  the  followers  of  Lamarck  may  say  that, 
in  the  present  instance,  the  animal  constrnets 
its  own  float  itself,  at  the  impulse  of  its  own 
wants.  But  nninstr  acted  by  its  Creator,  how  could 
it  learn  that  vesicles  full  of  air  ivould  .serve  to  float 
its  little  boat,  and  if  not  alreadj-  organized  to 
answer  the  impulse  of  an  exciting  cause,  in  vain 
would  the.  will  of  tlie  animal,  if  so  instmcted, 
endeavour  to  produce  and  inflate  the  vesicles, 
or.  when  it  willed  to  sink,  to  empty  them  of  air. 

The  shell  "fish  of  the  aquatic  tribe  best  knOivn 
in  this  country  is  tlie  perhvrnkle,  I’ulgaiiy 
called  the  pin-jiatch/  which,  next  to  the  oyster 
and  the  cockle,  seems  most  in  I'equest  as  a 
relishing  article  of  food.  These  animals,  as  I  oh- 
served,  not  very  long  since  at  Cromer,  in  Norfolk, 
appear  to  make  the  bladder-kelp,"  which,  at  low 
ivater,  may  be  seen  there  in  large  patches,  a 
kind  of  submarine  pasture,  for  I  found  them 
in  aluiiula (!<•('  uixm  it  a.I  Inn  water.  As  the 
(‘iviniT  c  iih’d  ibnt  fisc  waters,  uhether  salt  or 
sho-ild  haw  ih'uir  pfculiur  iiihabitauts, 
it  y  a,-.  1.  qci-iiic  that  each  ^imuld  have  its  appro- 

*  Turbo  Uhreus.  Fnctis  rcsirulosus^^ 
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priate  food.  Did  all  feed  upon  the  same  sub¬ 
stance  there  would  be  a  universal  struggle, 
unless  indeed,  the  entire  variety  of  the  sub¬ 
marine  botanical  world  was  done  away,  and 
one  homogeneous  article  provided,  in  such 
quantity  as  to  be  a  sufficient  supply  for  ail. 
But  further,  doubtless,  different  organizations 
and  forms  could  not  be  maintained  upon  the 
same  pabulum,  and  therefore  different  creatures 
required  different  articles  of  food,  or  different 
parts  of  the  same  article.  Here  was  a  mutual 
office — the  numberless  vegetable  productions 
require  to  be  kept  Muthin  due  limits,  and  there¬ 
fore  the  functions  of  the  aquatic  animals  is  to 
maintain  them  in  due  relative  proportions. 
Was  the  ocean  and  all  its  streams  planted  as 
now,  and  there  were  no  animals  of  any  descrip¬ 
tion  to  keep  in  check  its  vegetable  productions, 
they  would  all  in  time  grow  up  and  choke  the 
rivers  and  gradually  raise  the  bed  of  the  ocean 
till  there  would  be  no  more  sea. 

Having  considered  the  plant- devouring  Ti’a- 
chelipods,  I  shall  say  something  next  upon  the 
carnivorous  or  predaceous  ones,  which  form  the 
great  body  of  large  marine  shells,  and  those 
which  most  ornament  our  cabinets,  for  to  tliis 
tribe  belong  the  Cowries,'  Cones,"  Mitres, 

^  Conu,  ' 


1  Cyprma. 
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Whelks,’  Tims,"  Volutes,’  Helmets,"*  liock- 
shells,’  Stromhs,'’  and  otheT  conchs  wliicli  ex¬ 
ceed  tlie  general  xTin  of  shells  in  beauty,  form, 
and  magnitude.  But  with  regard  to  their  liabits 
and  instincts  we  know  little  or  nothing  of  any 
interest. 

The)"  are  distinguished  from  the  herbivorous 
ones  by  breathing  the  sea- water,  for  they  are  all 
subniarine,  by  means  of  a  siphon  or  tube, 
instead  of  by  an  aperture  in  the  neck  ;  in  the 
place  of  maxilla?,  their  mouth  is  furnished 
with  a,  retractile  proboscis,  vsith  which  they 
pierce  and  suck  other  shf;li-fish.  The  aperture 
of  the  shell  is  also  very  diflerent,  the  siphon 
being  accompanied  sometimes  by  a  channel, 
and  sometimes  by  a  notch  at  the  base  of  the 
aperture. 

The  tribe  most  celebrated  from  ancient  times, 
on  account  of  the  vaunted  pui’ple  die  which 
one  species  produced,  is  that  constituted  by  the 
JR.ocJi> shells,''  or  LiumVs  great  genus,  3turex, 
and  Lamarck’s  canaliferous  Zoophagans,  called 
so  from  the  long  straight  canal  which  tenninates 
the  mouth  of  their  shells.  The  principle  fea¬ 
ture  of  this  tribe,  besides  their  long  cliamiedled 
beak,  is  the  vast  variety  of  spines,  and  other 
pj’ocesses  and  ridges,  with  which  their  Creator 
has  armed  a  great  number  of  them  ;  the 

'  Bncrimim. 


s  Do Hum. 
^  Mnrex.. 


3  Vcduta, 

•’  Stxnfnbm. 
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beak  and  mouth  of  several  give  them  no  small 
resemblance  to  the  heads  of  certain  birds,  thus 
one  is  called  the  thorny  woodcock, ^  another  the 
snipe/  &c. 

At  the  first  blush  an  inquirer  into  the  use  of 
these  spines  and  other  arms  of  shell-fish,  would 
imagine  that  their  object  is  defence,  yet  when 
he  is  told  that  those  which  are  most  remark¬ 
able  for  them,  are  themselves  predaceous 
animals ;  and  that  the  herbivorous  sbell-fish 
are  usually  not  distinguished  by  any  thing  of 
the  kind,  he  seems  to  hesitate  as  to  what  con¬ 
clusion  he  shall  draw.  It  may  be  obser\^ed, 
how'ever,  that  the  tribe  most  distinguished  for 
these  arms,  the  rock-shells,  are  not  so  remarkable 
for  their  size  as  many  others  which  live  by 
prey,  as  the  strombs,  the  helmet-shells,  and  the 
tritons,  so  that  their  armour  may  sometimes 
prevent  one  of  these  from  boring  their  shells, 
and  inserting  its  proboscis  into  them. 

The  tribe  we  are  now  considering,  the 
rock-shells,  were  in  high  esteem  from  the 
earliest  ages  on  account  of  the  die  that 
some  of  them  afforded,  and  cloths  died 
with  it  bore  a  higher  price  than  almost  any 
other :  more  than  one  species,  liowever,  yielded 
anciently  a  die ;  one,  according  to  Bocbart.  a 
glaucous  or  azure  colour,  as  be  interprets  it. 


M.  Tribulus. 


•  M.  UunsleJhtiit. 
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mid  1!m  (»ij]i<  r  {iiirjiic.  Bur  'Fn  ri-.m  purple 

no  luM'M  i’  !ii  rMiiMsl.  I  euuld  'UA  inucli,  ol>- 
tin  uiiiiinv  jU''t  luiiued,  upou  tlie  fru(lin«', 
ii-hiU”  niid  uutliod  ol’  dMur:  <A'  the  ]jurpura, 
:di(iu’.  1t){  piic<‘  fcniurK  mojuinii's.  ui'urlj- 
tiju-  thii-  uiai  <.r  pea?]'',  H  <?!?,;](•  ■'iirii.  a<'eo?“dji!<j 
loAii^u'lis.  "I  Uiiiu  3ui  a  iuu!;i  «;!  di-ua  'M.  <  ou- 
•  leiue.o  thf  lime  a1  v.limi?  ll  Iseuai!  a'ratlu;di\ 
In  eriev  out  oj’  I'l'-iiiou,  nud  at  i<  uutii  lo  Im 
Ml'oih  n'L’Jieled.  -u!  drat  now  it  i*  never  ui'td, 
.uui  iiu  oiu  know-  ?!u  ludiio'l  of  ]ire}):rriu‘i  is. 
fa  f-iet,  die  •■nefuaesd  ^feili^  lo  listr'c  >a])plai)ted 
\i.  1)1?;  it  'loidd  .'(ijs  !}  !e'  .'iii  uhjeet  of  areal 
\i)  i>{ -do-e,!',  1  r  tie  ']\naa  i oek-dieli.  ji> 
•adia'isia:  a  laeh  '  u  Ideil  da  e/aia  eolotir,  and 
ji-'Ci  rtai  '  imv.  rir  du'v  ?!- ul.  ("^-pefudlx  the' 
fo'  mei.  1  li”  iaeij  t  neoamnu'-  ln-'aiv  i  tl  upon  dieia. 
'iud  io  d'ji'k  inpieiiai  dtorUf  i'.  Tin  I'ludis  tire 
pioSvalay  -aid  iu  <  vi^tenee  uit  tile  Coa'^l  of  PalO'- 
tiiie.  ll  iht'  eudom  to  erudi  tlie  I'liell 

soon  as  taken,  dot'  if  kepit  the  animal  was  wont 
to  vomit  its  flower,  as  the  pnrple  die  was  called 
by  Aristotle.  This  great  philosopher  thought 
the  purpura  lived  six  years,  as  the  adult  animal 
had  si.K  whirls  in  its  shell,  and  he  supposed  one 
to  he  formed  annually.  He  gives  a.  detailed 
history  of  these  animals,  of  their  congregating 
in  the  spring,  and  of  their  forming  n  kind  of 
comb,  like  bees  ;  he  also  mentions  several  kinds 
of  them  that  the  small  shells  were  bruised, 
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and  the  animal  extracted  from  the  large  ones; 
that  the  die  lies  between  the  neck  and  what 
he  denominates  the  poppy.  It  is  found,  by 
Cuvier,  to  be  placed  above  the  neck  by  the 
side  of  the  stomach.  Plumier  relates  that  a 
shell-fish  of  this  genus  squirts  out  its  fluid  in 
a  stream,  whenever  molested,  which  renders 
it  probable  that  its  object  is  defence. 

Aristotle  mentions  the  operculum  of  the  pur¬ 
ple,  and  also  the  proboscis,  or  tongue  as  he  calls 
it,  which  he  describes  as  longer  than  the  finger, 
and  protruded  from  under  the  operculum,  -with 
this  it  feeds,  and  with  it  can  pierce  shells,  and 
will  attack  even  those  of  its  own  kind ;  this 
agrees  with  modern  observations,  adding  that 
the  tongue  is  terminated  by  a  sucker  armed 
with  short  tentacles.  Aristotle  also  observes,  an 
observation  confirmed  likewise  by  modern  inves¬ 
tigators,  that  these  animals  bury  themselves  in 
the  sand  like  the  pectens.  This  learned  na¬ 
turalist  also  states  that  shell-fish  at  certain 
seasons  hide  themselves,  snails  in  the  winter, 
and  the  purples  and  whelks  for  a  month  during 
the  dog  days. 

The  die  of  the  purple  is  mentioned  in  scrip¬ 
ture  as  well  as  that  of  the  coccus,  and  was  used 
as  such  in  the  time  of  Moses.  It  is  said  also 
to  be  used  at  this  time  in  India  and  America 
to  dye  small  pieces  of  stuff,  but  in  no  ])lacc  is 
it  an  important  object. 
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Jlaviijg  givcB  so  long  an  ac<iownt  of  tlie  rock- 
sJieils  or  jnirplos,  1  sbalJ  not;  have  occasion  to 
dilate  lipon  any  of  the  remaining  genera,  bat  shall 
merely  notice  a  few  pecuharities  that  some  of 
i-Jiem  exhibit;.  '  . 

The  Cowries  are  a  ti’ibe  long  known  and 
admired  for  tJieir  beauty  and  poiisJn  and  one 
species’  forms  the  enrrent  coin  in  many  parts  of 
Africa,  and  many  Asiatic  Islands.  Some  re¬ 
markable  facts  distinguish  their  history;  from  the 
form  of  their  shell  and  of  its  aperture,  its  incre¬ 
ment  could  not  take  place  in  the  usual  wayg 
these  animals,  therefore,  are  furnished  by  their 
Creator  with  a  reraarkably  ample  mantle,  the 
wings  of  which  cover  half  the  shell,  and  thus  it 
is  gradually  thickened,  a) id  changes  and  va¬ 
riations  in  the  colour  take  place  that  have 
puzzled  conchologists  to  distinguish  a  species 
from  a  variety.  At  certain  times  the  animal 
is  also  stated  to  quit  its  shell,  and  form  itself 
a  new  one  more  appropriate  to  its  size,  a  circum¬ 
stance  related  by  Aristotle  of  the  Buccinum." 

Volutes  are  another  polished  tribe  of  shells, 
which  are  probably  formed  by  the  mantle  as  in 
the  Cowi'ies— they'  are  particndarly  distinguished 
by  liaving  no  operculum.  The  jet  Amlute  is 
viviparous,  and  its  young  wdien  excluded  are 
said  to  have  shells  an  incli  long.  Tiiese  pro- 
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bably  are  more  exposed  to  enemies  than  the 
young  of  other  shell  fish.  They  form  an  im¬ 
portant  article  of  food  to  some  African  nations. 

Before  I  close  this  account  of  these  predaceous 
Molluscans,  I  must  observe,  that  they  have  two 
^distinct  sexes,  and  consequently  male  and  female 
shells.  The  genuine  hermaphrodites  are  con¬ 
fined  to  the  bivalves,  for  in  the  univalve  her¬ 
maphrodites  two  individuals  are  necessary  for 
re-production  and  therefore  those  form  a  distinct 
link  between  the  true  hermaphrodites  that  im¬ 
pregnate  themselves,  and  those  that  have  distinct 
sexes.  So  gradual  are  the  steps  by  which  the 
Creator  passes  from  low  to  high.  First,  animals 
are  re-produced  without  sexual  intercourse,  as 
in  the  polypes;  then  the  two  sexes  are  united 
in  one  body,  and  suffice  for  their  own  impregna¬ 
tion — next  follow  two  sexes  in  the  same  body, 
which  cannot  impregnate  themselves,  bringing 
us  at  last  to  distinct  sexes,  or  unisexual  in¬ 
dividuals. 

4.  Lamarck’s  fifth  family,  the  Heteropods,  I 
introduce  here  because,  being  univalves,  they 
appear  to  connect  that  tribe  with  tlie  Cepha- 
lopods  forming  his  fourth  order,  but  wliich  from 
the  discovery  of  the  animal  of  Nautilus  Pom- 
pilius,  so  admirably  described  by  Mr.  Owen, 
being  further  removed  from  the  otluT  Mollus¬ 
cans,  and  the  animal  of  the  Heteropods  liaving 
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.1  j »r< )!«><( 'b-,  arid  only  (Ho  it  iitaclrs,  ritK''ins  intcr- 
fsufli.ili-  iji{'  Z(t(»j)liaiian  Tniehcliixxi'^ 

aiii!  111.'  <V  }dialo[)0(h.  'I'iK  \  )iav<“  four  hwiin- 
HiHu  or^aji-.  Tlii  r«'  -m  su^  a  oonsidcrablt'  , 
,dinia\  lictwtcn  llii>  ijihc  atid  flu  FMrropods 
iu  lia.si'  wid.  b  ituli-ah-^  a  oirnilar^ 

an:i>!  oiiii'jit  iii  liir  uiiisaiM  Malio't  aii'-.  Ti)o 
(  i:i : I  ihr.i  is  out-  oi  liu  laii''.!  "la  iK  that  i-' 
koo^Mi,  ari.-'ina  jirobahlx  tVoui  its  i-xtrciiH-iy 
fragile  coiicli,  wliich  is  nearly  as  transparent 
as  glass,  A.  model,  of  it  in.  Avax  may  be  seen,  in 
tlie  British  Mn'senrn.  The  animal  is  a  sailor 
like  the,A,rgoiiant,  to  Avhicli  it  comes  near.  It  is, 
found  in  tlie  Sonth  Seas.  There  are  tAW  otiier^^^ 
species  known,  one  of  Avlsich.  freqnentS'  the 
IVIeditei'i'anean.  Some  genera  witliont  shells 
are  placed  in  this  order  by  I/amatck.  They 
SAvim  horizontally  like  fishes,  Arhich  circum¬ 
stance,  in  conjunction  Atdth  their  fins  or  sAvim- 
ming  organs,  induced  him  to  place  them  at  the 
end  of  the  Mollnscans  as  near  the  fishes ;  several 
ttuthors  consider  tlieni  as  belonging  to  the 
Pteropods,  to  AAdiich  tlxey  are  certainly  related. 


Chapter  X. 


Functium  aiiij  Jiistiiii'ti.  Ctp/utlupods, 

Wi:  have  now  taken  leave  of  what  may  be  ealletl 
the  proper  IVIoUuscaus,  including  the  Bivalves, 
and  ITnivalvcs'  of  Aristotle  and  Liiine,  or  the 
Conchifers  and  Mollnscans  of.  Lamarck,  and  are 
arrived  at  a  Class  remarkable,  not  only  for  their 
organization,  form  and  habits,  but  also  for  their 
position  in  the  animal  kingdom;  for  in  llieir 
composition  they  seem  to  inclnde  elements  from 
both  the  great  divisions  of  that  kingdon; ;  from 
the  N’ertebrates  -  the  beak,  the  eye,  (he  tongue, 
an  organ  tor  lieanng,  the  crop,  the  gizzard,  :tnd 
an  antilogne  of  the  spine,  with  several  other 
parts  ennincrated  by  Cuvier ;  and  from  Ibeir  own 
sid)-kingdom,  many  of  their  reinaining  organs. 
W'c  tn.ay  desce'itd  to  the  very  ba.si.s  of  the  animal 
kingdom  for  the  fir.st  draught  of  their  nervott.s 
svsleni,  for  it  is  discoverable  in  the  vt  heel-iinimals 
in  which  Ehronherg  detected  pharyngal  gang¬ 
lions  and  a  nuchal  nervous  collar;^  the  sticker- 
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the  nerves  that  move  them,  and  the  vascular 
system  that  animates  them. 

This  singular  Class,  which  Cuvier  denominated 
Cephalopods,  or  having  their  feet  attached  to 
their  head,  appears  to  follow  very  naturally  the 
Trachelipods  and  Heteropods,  lately  described, 
which  have  not  only  eyes  furnished  with  iris 
and  pupil,  but  also  distinct  sexes,  and  are  of  pre¬ 
daceous  habits,  all  characters  which  they  possess 
in  common  with  the  Cephalopods  or  Cuttle-fish. 
There  is,  however,  an  animal  amongst  the  naked 
Gastropods — called  by  the  ancients,  from  its  ten¬ 
tacles  representing  the  ears  of  a  hare,  the  sea- 
hare,^  a  name  it  still  bears  in  Italy,  which 
Linne  named  Laplysia,  in  which  he  was  followed 
by  Lamarck,  but  modern  writers  after  Gmelin 
have  called  it  Aplysia,  a  name  used  by  Aristotle 
for  a  very  different  animal,  a  kind  of  sponge,® 
and,  therefore,  improperly  applied — this  animal 
has  many  characters  that  are  found  in  some  of 
the  Cephalopods,  particularly  in  its  circulating 
and  nervous  systems  ;  in  having  internal  solid 
parts,  and  in  discolouring  the  water  with  an  inky 
fluid,  so  that  there  seems  also  a  connection 
between  this  genus  and  the  Cephalopods  amount¬ 
ing  to  something  more  than  a  mere  analogical 
resemblance. 

Mr.  Owen  has  divided  this  Class  into  two 

‘  Lepus  marinus,  Plin.  '  Hist.  An.  1.  v.r.  ih. 
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Orders,  from  the  composition  of  their  respiratory 
oi'oans,  namely,  those  that  have  two  hranchia?/ 
or  aiils,  and  those  that  have  fonrd  The  first  in¬ 
cludes  those  that  have  no  shell,  and  the  second 
those  that  have  one.  The  last  is  farther  divisible 
into  those  whose  shell  has  many  chamhers,  as 
the  Ncmtihs,  and  those  where  it  has  only  one, 
as  the  Argonaut,  or  paper  nautilus. 

To  the  first  of  these  Orders  belongs  the  cuttle¬ 
fish,^  one  of  the  most  wonderful  works  of  the 
Creator.  Its  mouth  is  surrounded  by  eight  long 
fleshy  arms,  or  rather  legs,  somewhat  conical 
in  shape,  and  acute  at  the  end,  moved  by  innu¬ 
merable  nerves,  furnished  from  numerous  gang¬ 
lions;  these  legs  can  bend  in  every  direction 
with  the  utmost  vigour  and  activity,  their  sur¬ 
face  is  fiu-nished  with  many  suckers,  by  which 
they  can  fix  themselves  strongly  to  any  thing 
they  wish  to  lay  bold  of,  and  by  means  of 
which,  like  the  star-fish,^  they  can  move  from 
place  to  place.  When  this  animal  walks,  in 
this  resembling  also  the  star-fish  and  sea-urchin,^ 
it  moves  with  its  head  and  mouth  downwards 
and  its  body  ele  vated.  It  swims  also  and  Seizes 
its  prey  by  means  of  these  organs :  besides  these 
arms  or  legs,  for  they  perform  the  functions 
of  botli,  there  is  a  pair  of  long  organs,  one  on 

'  Dihranehiata.  -  Telrahranvhiata. 

3  Sejna.  *  See  above,  p.  201 . 
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each  side,  having  their  origin  between  the  first 
and  second  pair  of  legs,  which  are  incrassated 
at  the  end,  where,  also,  they  are  furnished  with 
many  suckers.  Cuvier  supposes  they  use  these 
as  anchors  to  maintain  them  in  their  station 
during  tempests,  and  as  prehensile  instruments, 
by  which  they  can  seize  their  prey  at  a  dis¬ 
tance.  In  the  centre  of  the  legs  is  the  mouth, 
surrounded  by  a  tubular  membranous  lip,  in¬ 
cluding  a  beak,  consisting  of  two  mandibles, 
like  that  of  a  paroquet  ;  these  mandibles  or 
jaws  are  crooked,  and  the  upper  one  fits  into 
the  lower  as  a  sliding  lid  into  a  box.  With 
these  redoubtable  jaws  the  cuttle-fish  devours 
fishes,  crustaceans  and  even  shell-fish,  which 
receive  a  further  trituration  in  its  muscular 
crop  and  its  gizzard.  By  means  of  the  suckers 
on  their  legs  and  arms,  they  lay  such  fast  hold 
of  their  prey  as  to  deprive  them  of  all  power 
of  motion ;  thus  they  master  individuals  much 
larger  than  themselves.  The  hard  and  often 
spinose  crust  of  crabs  or  lobsters  cannot  with¬ 
stand  the  action  of  their  trenchant  jaws,  and 
they  do  not  fear  the  gripe  of  their  claws.  Their 
large  eyes,  which  resemble  those  of  vertebrated 
animals,  by  their  look  of  ferocity,  are  enough 
to  create  an  alarm  i»  the  animals  they  pursue, 
and  are  said  to  see  in  the  night  as  well  as 
the  day.  So  that  although  they  are  not  like 
Pontoppidans  Kraken — the  notion  of  which 
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is  thoiiglit  to  have  been  taken  from  a  lai^e 
cuttle-fish — half  a  league  in  circuinference,  so 
us  to  be  mistaken  for  floating  islands,  yet  they 
are  really  as  tremendous  animals,  their  size 
considered,  as  any  that  Providence  has  com¬ 
missioned  to  keep  within  due  limits,  the  popu¬ 
lace  of  the  waters. 

Ojie  of  their  most  remarkable  and  unique 
features,  is  the  manner  in  which  circulation 
takes  place  in  them.  They  have  three  hearts ; 
The  principal  one,  seated  in  the  middle,  sends 
the  blood  througli  the  arteries :  the  blood  returns 
by  a  vena  cava,  which  dividing  into  two  branches, 
carries  it  to  the  two  lateral  hearts,  each  of  which 
sends  it  to  the  gills  for  oxygenation,  whence  it 
returns  again  by  the  intermediate  heart. 

The  Octopus,^  called  by  the  French  writers 
the  Ponlpe,  probably  a  contraction  of  polype, 
differs  from  the  common  ctittle-fish,  having 
neither  the  arms  nor  long  tentacles  of  that 
animal,  and  instead  of  the  large  hea;vy  bone 
has  only  two  small  cartilages.  This  different 
structure  is  rendered  necessary  by  the  diflerence 
in  their  habits.  The  body  of  the  octopus  is 
small,  and  it  has  legs  sometimes  a  foot  and 
a  half  in  length,  with  about  two  hundred  and 
forty  suckers  on  each  leg,*arranged,  except  near 
the  mouth,  in  a  double  series  ;  so  that  it  walks 
with  ease.  They  are  often  out  of  the  water. 
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and  frequent  rough  places,  are  excellent  swim¬ 
mers,  and  move  rapidly  in  the  water  with  their 
head  behind.  The  cuttle-fish,  whose  legs  are 
short  and  body  heavy,  prefer  the  bottom,  and 
do  not  attempt  to  swim,  for  which  they  are  not 
well  fitted.  Providence  has,  therefore,  given 
them  their  long  arms  to  compensate  for  the 
shortness  of  their  legs. 

A  remarkable  peculiarity  distinguishes  these 
animals.  They  are  furnished  with  an  organ 
which  secretes  a  black  fluid,  with  which  they 
can  produce  an  obscurity  in  the  water  that 
surrounds  them,  on  any  appearance  of  danger, 
or  to  conceal  themselves  from  their  prey.  The 
Chinese  are  said  to  use  it  in  making  the  ink 
that  bears  the  name  of  their  country  ;  something- 
similar,  but  not  so  black,  is  prepared  from  it 
in  Italy ;  and  Cuvier  used  it  to  colour  the  plates 
for  his  memoir  on  these  animals. 

The  second  order  of  cephalopods,  or  at  least 
the  pearly  nautilus,  diflers  in  several  respects 
from  those  which  constitute  the  first,  and  whicli 
I  have  just  described,  approaching  much  nearer 
to  the  Molluscans.  The  most  striking  approxi¬ 
mation,  and  which  first  catches  the  eye  of  the 
examiner  is  its  shell,  which,  tJiough  its  si)iral 
convolutions  are  not  externally  visibh',  exliibits 
a  general  resemblance  to  a  univalve  slull. 
To  a  person  who  had  the  op|>ortuuily'  ot  wit¬ 
nessing  the  motions  of  the  animal  that  inliabits 
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it,  tlx;  fjr-l  that  uoiihl  >lrik('  him,  would 

bo  lito  lix  aiis  by  which  it  proyrrtssod  nj)oTi.th(*; 
bed  of  thc  .sea,  lie  would  see  no  motion  produced 
by  tlx;  action  ol'  teiitaciilnr  lous  furnished  with 
suckers,  lik<‘  those  of  the  cuttle-fisli,  but  instead 
of  it,  by  a  smglc  expansive-  ojgan,  exliibiting 
considerable  resemblance  to  tlu*  foot  ol  a  snail. 
Tins  organ,  Mr.  Owen,  h»l  by  tlie  nervons 
system,  regards  as  surmounting  the  head  and 
as  its  principal  instrument  of  locomotion.  Tlx; 
oral  organs  of  this  animal  arc;  much  moi  e  nume¬ 
rous  and  complicated  tlmn  tliose  of  the  cuttle¬ 
fish,  and  are  furnished  nith  no  suckers.  Its 
tentacles  are  retractile  within  four  processes, 
each  pierced  by  twelxe  canals  protruding  an 
equal  number  of  these  organs,  so  that  in  all 
there  are  forty-eight.  In  fact,  tlx-  rcbole  oral 
apparatus,  for  the  full  description  of  which  1 
must  refer  the  reader  to  Mr.  Ow:en's  execlhait 
tract,  except  the  mandibles  anti  the  lip,  is 
formed  upon  a  plan  different  from  that  of  the 
cuttle  fish,  as  likewise  from  that  of  the  carnivo¬ 
rous  trachelipod  Molluscans,  and  indicates  vgry 
different  modes  of  entrapping  and  catching 
their  prey.  , 

The  eye  also,  Mr.  Owen  .states  to  be  redneed 
to  the  simplest  condition  that  the  organ  of  vision 
can  assume,  without  departing  altogether  from 
tlie  type  of  the  higher  classes,  so  that  it  seems 
riot  far  removed  from  that  of  the  proper  Mol- 
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liiscans.  In  this  animal  there  is  only  a  single 
heart,  the  branchial  ones  being’  wanting. 

There  is  one  circumstance  which  proves  this 
cephalopod  to  belong  to  this  shell,  and  not  to  be 
a  parasitic  animal  as  that  of  the  argonaut  has  been 
supposed  to  be— it  is  this,  though  the  whole  body 
appears  to  reside  in  the  last  and  largest  conca- 
meration  of  the  shell,  yet  there  is  a  small  tiibulai 
tail-like  process  which  enters  the  siphon,  but 
which,  in  the  specimen  examined  by  Mr.  Owen, 
unfortunately  was  mutilated,  only  a  small  piece 
being  left,  but  enougb  to  shew"  that  the  animal 
had  pow  er  over  the  w"hole  shell  by  means  of  this 
organ,  hence  it  follows  that  a  Cephalopod  is  the 
animal  that  forms  the  shell  of  the  nautilus,  and 
its  natural  inhabitant,  w"hich  goes  a  great  Vy'ay 
tow'ards  settling  tlie  controversy  concerning  the 
real  animal  of  the  argonaut,  and  amounts  almost 
to  a  demonstration  that  the  celebrated  sailor  who 
uses  it  as  a  boat,  and  scuds  gaily  in  it  over  the 
ocean,  is  no  pirate  who  has  murdered  its  natural 
owner,  but  sails  in  a  skiff  of  his  owm  building. 

The  only  circumstance  that  now"  leaves  any 
doubt  in  the  mind  of  the  inquirer,  is  the  very 
different  nature  of  the  cephalopod  of  the  argo¬ 
naut  and  the  nautilus,  the  former  appearing 
to  be  nearly  related  to  the  octopus  or  ponljr?, 
and  belonging  to  the  genus  Oci/fhoc  ol  11;  ti 
nesque.  In  this  genus  the  tentacular  legs  or 
arms  are  similar  to  those  ol  the  poiilprs,  [ihnited 
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<ni  liif  iUDcr  ^i(!<  s\i(]i  a  dot!))!*'  x-rich  of  serf'll ie 
'-■iikfi--.  the  s<'<^'on<l  j)air  haviji;^  :t  in^'m])ranou.s 
<iihu  i'M/.i  iit  tlieir  ujiu’h  tii*;  aiiiinal  is 

(I  ii-i  iiS  a  -'iiil  whrn  it  on  llso 

‘OiiJ-i*'-'  oi‘  ihc  x'a  aatiu aii^i ■«  di'r\y  thal 

t]i'-  aiii’i'ai  t  >,!;!  uso  (hex-  J<a  xuHm'j'  or 

•  iM!  Ho-r  <  x])rt  ssly  a-'^sT?",  a.ial  I  au> 

Otjt  aware  *iial  slui'e  is  any  r(,>a'-on  lo  <ha!l>t  In-- 
x-va(in.  ihai  la-  ]l,v^  x:eu  huadrnds  of  the 
a’-yojjuar-  rovJjj^  ('vrr  tLf'  snrfacr  of  the  sea,  in 
t,alni  sia^jS-  at  '<>  '-njail  a  fti'.laiice  fj'oiu  the  vesstd 
io  vlneb  h^  va-  sadinn  that  tiiouah  lie  eonld 
■ioi  «'atoh  oiJK  .  lie  foal'i  oi-xanc  uli  llielr  uki 
na  itv  ref; .  lie  fardicj’  sa\  a.  fuat  tliey  employ  their 
ddaixd  K’i'iai  ie  sometiuir.-  as  a.  sail,  and,  some- 
ur-.e-  Its  an  fico'.  .  ; 

ji/a;  ac  e.jtjsider  ho>T  many  iostances  are 
ispoii  record  of  Molinscans  being  fitted  tvith 
organs  that  enable  them  to  catch  tlie  wind  and 
sail  on  the  surface  of  tlie  sea,®  there  is  nothing 
contradictory  either  to  analogy  or  probability 
that  the  argonaut  should  do  the  same,  <tspe- 
cialiy  when  we  consider  how  universally  this 
idea  has  prevailed,  from  the  time,  at  .  least, 
of  Piiny  and  Oppian,  both  of  whom  describe 
its  sails  ■with  sutficient  accuracy.  Aristotle  also 
speaks  of  his  polype,  winch  ih  tvidonlly  :i 
cephalopod,  as?  a  sailor  by  natnri' -  -hx  say^- 

1  i'k f?  Zoo?.  Jtmrif-  n,  iniL  }u.  ■  '  ■'><^1  VC" 
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that  M'hen  it  rises  from  the  deep  it  is  in  a 
subverted  shell,  rendering  that  action  more  easy 
and  keeping  the  shell  empty,  but  that  when 
arrived  at  the  surface  it  reverses  it;  that  it 
•  spreads  its  sail  to  the  wind,  and  when  that 
blows,  letting  down  its  two  cirri,  one  on  each 
side,  uses  them  to  steer  with. 

Upon  comparing  the  animal  of  the  nautilus 
with  that  of  the  argonaut,  it  appears  evident, 
though  the  gills  of  the  latter  seem  not  to  have 
been  examined,  that  they  belong  to  different 
Orders,  at  least,  every  probability  rests  on  that 
side  ;  yet  every  thing  speaks  the  relationship  of 
the  latter  to  the  octopus,  and  therefore  they 
would  properly  form  a  section  of  the  dihran- 
chiata  of  Mr.  Owen.  In  fact,  the  oral  organs  of 
the  former  are  so  widely  different  from  those  of 
the  Order  just  mentioned,  that  one  would 
almost  expect  another  to  connect  them.  This 
probably  lies  dormant  amongst  the  fossil  am¬ 
monites,  the  shells  of  many  of  which,  though 
consisting  of  many  chambers,  are  evidently  in¬ 
termediate  between  the  nautilus  and  argonaut. 

We  must  next  inquire  what  was  the  object 
of  Him,  who  does  nothing  but  with  a  view  to 
some  useful,  though  not  always  evident,  end, 
in  producing  these  miniature  monsters  of  the 
deep,  so  wonderfully  organized  and  so  unlike 
every  other  tribe  of  animals,  in  his  creation,  and 
yet  containing  in  them,  as  we  have  seen,  as  it 
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th<'  (aeiiuAits,  wh(;thor  wo  afioefitl  or  do- 
soo>o(l,  of  all  tlio  roHt.  It  a{»})oara  from  tiie 
ujutfai  tosthiiony  of  ulmo.«t  fwory  writer  tlmt 
has  notiood  thoio,  that  Huy  have  it  in  charge 
to  keep  Avithiti  duo  limits,  a  tribe  of  animals,  ^ 
almost  (Mjuaily  <lostrm  tive  with  themselves,  and 
whii'ii  are  armed  also  with  weapons  of  offence, 
a|>|)urcTttly  e(iiia}}y  terrific  to  their  prey.  It 
will  be  readily  perceived  that  1  am  speaking  of 
the  Cruskiceaus,  and  of  the  formidable  pincere 
witli  which  tliey  seize  tlieir  prey.  It  must 
be  a  curioas  spectacle  to  see  one  of  the  larger 
poolpes  attack  a  lobster;  at  first  sight,  we 
sluHild  think  the  latter  most  likely  to  master 
his  assailant,  covercfl  as  he  is  ^vith  a  hard  crust, 
and  t&ing  adroitly  his  powerful  forceps,  we 
should  feel  sure  that  the  cnttle-fish,  with  his 
soft  body  and  oral  organs  equally  soft,  stood  no 
cliance  against  such  an  antagonist.  Bnt  He 
W'ho  gave  him  his  commission,  has  fitted  him  for 
the  execution  of  it,  his  soft  tentacular  organs 
wdli  bend  in  every  direction,  and  the  numerous 
Slickers  w  herewith  they  are  planted,  by  pumping 
out  the  medium  that  forms  the  atmosphere  of 
marine  animals,  produce  such  a  pressure  where- 
ever  they  are  fixed,  that,  struggle  as  it  may, 
it  cannot  disengage  itself  from  the  grasp  of  its 
assailant ;  and,  hy  their  flexibility,  these  organs 
can  imitate  the  fishermen,  and  tie  together  the 
two  pieces  of  the  forceps,  so  that  it  cannot  bite ; 
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thus,  at  last,  it  is  brought  within  the  action  of 
the  powerful  beak  of  the  cuttle-fish,  which  soon 
makes  its  way  through  its  crust,  and  devours  it 
shell  and  all.  Even  when  at  a  distance,  by 
means  of  its  long  arms,  the  cuttle-fish  can  lay 
hold  of  it  and  drag  it  towards  it;  and  the 
poulpe,  which  has  not  these  arms,  makes  up  for 
it  by  having  longer  legs. 

The  argonaut  probably  uses  similar  means  to 
master  its  prey,  and  finds  some  defence  in  its 
shell,  but  the  nautilus  has  a  still  stronger  castle, 
which  it  may  be  supposed  defies  the  bite  of  the 
Crustacean ;  its  oral  organs  are  calculated  for 
closer  combat,  but  the  tentacles  appear  less 
adapted  for  holding  fast  their  prey,  not  being 
visibly  furnished  with  suckers,  but  what  they 
want  in  power  is  made  up  in  numbers,  since  in 
lieu  of  eight  or  ten  tentacular  organs,  they  have 
nearly  a  hundred.  So  diversified  are  the  ways 
and  instruments  by  which  infinite  wisdom, 
POWER,  and  goodness  enables  its  creatures  to 
fulfil  the  ends  for  which  he  created  them :  and 
so  an  equilibrium  is  maintained  in  every  part  of 
creation. 

The  fossil  species  are  mostly  called  by  one 
name.  Ammonites,  as  if  they  were  the  horns  of 
the  Egyptian  Jupiter,  and  which,  it  any  of  them 
are  now  in  existence,  probably  frequent  the 
depths  of  ocean,  and  do  not,  like  the  argonaut 
or  nautilus,  visit  its  surface,  to  tell  an  admiring 
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SMivld,  Oiat  (iod  hais  f;reat<*d  wicb  worirlerlul 
iH  iiiErB.  S))e<  inuajH  have  found  of  the 

eitoririoiiH  diaineteT  of  !^ix  feet.  Though  the 
HJ  idptiirc  of  many  of  these  great  eephsilojwds 
gives  ixiasori  to  think  tliat  they  may  he  inter¬ 
mediate  hetweaai  tJie  argonaut  and  nautilus, 
yf  t  Hie  (a,m volutions  and  extenial  form  of  tlieir 
eoTiehs  gives  them  no  small  resemblaiiee  to  a 
genus  of  snails/  the  s])ecies  of  which  are  often 
found  in  fresh  waters,  except  that  in  this  the 
shell  is  more  concave  on  one  side  than  tlie  other. 
Tlie  germs  Spirnla,  the  animal  of  which  appears 
also  to  he  a  Cejjlialopod,*  seems  to  exhibit  the 
first  tendency  to  this  form. 

Amidst  all  this  vai’iety  of  Molluscous  animals, 
exhibiting  such  diversity  iu  their  structure  and 
organization,  in  their  habits,  food,  modes  of  life, 
and  stations,  one  great  object  seems  attained 
by  their  creation,  especially  the  production  of 
calcareous  matter.  Even  the  shells  of  terres¬ 
trial  testaceans,  if  vs'e  consider  the  vast  numbers 
that  every  ^^ear  perish,  must  add  in  no  trifling 
degree  to  tlie  quantity  of  that  matter  on  the 
earth,  and  probalily  make  up  for  the  continual 
waste  or  employment  of  it,  so  as  to  maintain 
tlie  necessary  equilibrium  ;  but  in  the  ocean,  tlie 
quantity  added  to  that  produced  by  corallines. 


*  Pianorhis. 
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must  be  exceedingly  great,  cA^en  in  lakes  beds 
are  formed  of  the  deposits  of  the  shell-fish 
inhabiting  them,  how  much  more  gigantic  must 
they  be  in  the  ocean,  this  will  be  evident  from 
the  superior  number  and  size  of  the  oceanic 
shells  compared  with  the  minute  species,  the 
Limnea,  Planorhis,  &c.  that  inhabit  our  lakes 
and  pools.  Thus,  as  reefs  and  islands  are  formed 
by  the  coral  animals,  the  bed  of  the  ocean  may 
be  elevated  by  the  shells  of  dead  testaceous 
ones.  That  eye  which  is  never  closed,  that 
thought  which  is  never  intermitted,  that  power 
which  never  rests,  but,  engaged  in  incessant 
action,  and  employing  infinite  hosts  of  under¬ 
agents  to  effect  his  purposes,  sees  and  provides 
for  the  wants  of  the  whole  creation ;  the  plant 
absorbs  from  the  soil,  the  animal  after  devouring 
the  plant,  or  the  plant-fed  creature,  returns  to 
the  earth  what  the  plant  had  absorbed,  and  so 
maintains  the  proper  equilibrium ;  He  who 
numbers  the  hairs  of  our  head,  numbers  the 
workmen  that  he  employs,  employing  them 
only  in  such  proportions  so  distributed,  as  may 
best  accomplish  His  purposes. 


Chapter  XI. 


Functions  amt  Instincts.  fVornis. 

We  are  now  at  length,  after  long  wanderings, 
arrived,  if  I  may  so  speak,  at  the  limits  of  the 
Molluscan  territory,  and,  having  visited  the 
capital,  seem  now  to  be  upon  the  confines  of  the 
higher  hemisphere  of  the  animal  kingdom,  the 
inhabitants  of  which  are  distinguished  by  having 
their  whole  frame  built  upon  a  vertebral  column, 
inclosing  a  medullary  chord,  and  terminating,  at 
its  upper  extremity,  in  a  skull  containing  a 
developed  brain. 

But  though  we  seem  arrived  at  the  confines  of 
this  higher  order  of  animals,  there  are  still  many, 
and  some  superior  to  the  most  perfect  of  the 
Molluscans,  in  the  entirety  of  their  nervous 
system,  and  the  habits  and  instincts  which  they 
manifest,  to  which  we  have  not  yet  paid  the 
attention  that  they  merit.  These  animals  are 
particularly  distinguished  from  the  preceding 
Classes,  by  the  appearance,  or  actual  exigence  of 
segment s  or  joints  in  their  bodies,  especially  in 
their  legs,  of  what  may  be  called  an  annular 
stracture.  They  are  divided  into  two  great 
tribes,  which,  from  this  circumstance,  have  been 
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called  Annelidans,  and  Annulosans,  and  the  last, 
with  more  propriety,  Condylopes. 

There  is  one  tribe,  however,  amongst  the  Ra- 
diaries,  as  we  have  ’seen,  that  shews  some  slight 
traces  of  insection,  I  allude  to  the  star -fish  and 
sea-urchins,  forming  Lamarck’s  Order  of  Echino- 
derms.  If  we  examine  the  former,  we  find  them 
marked  out  into  areas,  and  in  the  latter,  as  I 
have  before  stated  at  large,  the  whole  shell  con¬ 
sists  of  numerous  pieces  united  by  different  kinds 
of  sutures. 

Before  I  call  the  reader’s  attention  to  the  two 
tribes  lately  mentioned,  exhibiting  the  appear¬ 
ance  or  reality  of  insection,  I  must  notice  an 
anomalous  tribe  of  animals,  whose  real  station 
has  not  been  satisfactorily  made  out.  I  am 
speaking  of  the  Entozoa  or  Intestinal  Worms. 
This  Class,  as  Mr.  W.  S.  Mac  Leay  has  re¬ 
marked,  consists  of  animals  differing  widely  in 
their  organization,  some  having  a  regular  ner¬ 
vous  system  formed  by  a  medullary  collar- send¬ 
ing  forth  two  threads,  while  others  have  no 
distinct  organs  of  sense. 

Lamarck  places  this  Class  between  the  Tuni- 
caries  and  Insects,  and  Cuvier,  amongst  his 
Zoophytes,  between  the  Gelatines  and  Echino- 
derms.  Mr.  Mac  Leay  has  divided  it  into  two 
classes,  placing  one,  consisting  of  the  Parenchy¬ 
matous  intestinal  worms  of  Cuvier,  between  the 
Infusories  and  Polypes,  and  the  Cavitaries  of  that 


n2<->  and  ixhtincts,^ 

autJior,  omoiigst  tlie  AmmlosAns  or  Condylopm* 
Dr.  Von  Baer  is  of  opinion  that  these  Eritozoa, 
or  worms,  reducible  to  no  common  ty[>e  of  orga¬ 
nization,  inhabiting  varioiis  animals  in  varions 
parts  of  their  body,  together  with  the  Infn- 
sories  -and  others  might  be  added- — shovdd  be 
banished  from  a  natural  arrangement  of  animals. 
He  seems  also  to  think,  in  Avhich  I  feel  disposed 
to  agree  rvith  him,  that  the  leading  types  of  animal 
organization  are  to  be  found  in  its  loAAnst  grades.^ 
As  I  formerly  observed  with  respect  to  the  In- 
fusories® — these  appear  to  be  the  basis  on  which 
God  has  built  the  animal  kingdom.  As  some  of 
the  species  appear  connected  with  the  Anmli- 
dans,  I  have  introduced  the  Class  here,  but  not 
as  having  formed  any  settled  opinion  as  to  its 
projrer  division  and  legitimate  station. 

The  majority  of  this  Class  are,  what  their 
name  imparts,  intestinal  worms,  or  parasites, 
that  have  their  station  within  the  body  of 
other  animals.  Some  of  them,  however,  do 
not  answer  this  description,  as  they  are  found 
only  amongst  aquatic  vegetables ;  of  this  kind 
is  a  little  tribe,  which  Linn6  arranged  rvith 
the  leeches,®  to  which  they  approach  by  the 
flukes,'^  The  Planaria,  in  some  respects,  par¬ 
takes  more  of  the  irature  of  a  polype  than  of  any 

'  See  Zool.  Joarn.  July — October,  1828,  260. 

’  See  above,  p.  148.  ■'  Hirudo. 

■*  Fasciola,  Distomn. 
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other  animal.  Draparnaud,  who  paid  particu¬ 
lar  attention  to  them,  says  that  when  young 
they  have  only  two  eyes,  and  acquire  two 
more  when  adult.  The  head  has  no  mouth ; 
beyond  the  middle  of  the  body,  and  on  its  under 
side,  is  a  single  orifice  which  serves  for  moitth, 
anus,  and  nostrils.  This  orifice  answers  to  a 
long  sac,  which  is  the’  intestinal  tube ;  from  it 
sometimes  issues  a  white  tubular  organ,  which  he 
regards  as  respiratory;  this  organ  is  doubtless 
the  same  with  the  retractile  trumpet- shaped  pro¬ 
boscis,  issuing  from  a  circular  aperture  in  the 
middle  of  the  abdomen,  mentioned  by  Dr.  Johnson 
in  his  interesting  paper  on  these  animals  in  the 
Philosophical  Transactions,  which  he  supposes 
to  be  a  kind  of  mouth,  when  extended,  equalling 
in  length  the  animal  itself.^  This  remarkable 
organ  was  also  noticed  by  Muller  and  Mr. 
Daly  ell.  The  circumstance  of  its  receiving  and 
extruding  its  aliment  and  respiring  at  the  same 
orifice,  is  a  clear  approximation  to  the  polype. 
A  further  confirmation  of  this  is  the  power  this 
animal  possesses  of  spontaneously  dividing  itself 
for  the  purpose  of  reproduction.  M.  Drapar¬ 
naud — after  remarking  that  the  species  he  de¬ 
scribed,  which  he  calls  P.  tentaculata,  and  which 
is  probably  synonymous  with  that  particularly 
noticed  by  Dr.  Johnson  under  the  name  of 

'  Philos.  Trans.  1825.  i.  254.  t.  xvi./.  10. 
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P.  eornula,  is  oviparous  in  tlie  spring  and  gem- 
luiparous  in  tlic  autninn“-ol)Scrves,  that,  in  th« 
Salter  season,  it  divides  itself  spontaneously  and 
transversely  into  two  parts  above  the  abdominal 
orifice,  and  at  tbe  end  of  ten  days  each  of  these 
parts  has  acquired  fin;  head  or  the  tail  that 
it  wanted.  He  has  divided  individuals  into 
many  transverse  pieces  and  two  longitudinal 
ones,  and  every  piece,  in  due  time,  completed 
itself.  It  formed  eyes,  an  intestinal  tube,  and 
other  necessary  organs. 

Mr,  Jdalyell  and  Dr.  Johnson  subsequently 
made  similar  observations,  and  by  dividing  the 
head  had  succeeded  in  producing  an  animal 
with  two  heads;  tire  latter,  from  the  result  of 
several  observations,  found  that  each  individual, 
upon  an  average,  might,  by  spontaneous  self¬ 
division,  produce  ten,  and  this  when  under 
constraint ;  if  at  liberty,  and  in  their  natural 
situation,  we  may  conjecture  that  their  reproduc¬ 
tive  powers  might  be  carried  much  higher.  Dr. 
Johnson  divided  one  into  three  equal  portions, 
wdien  the  head  speedily  acquired  a  new  body 
and  tail;  the  tail,  a  nerv  body,  and  head;  and 
the  middle  piece  a  new  head  and  tail. 

From  this  whole  statement  it  is  evident  that 
these  pseudo-leeches,  to  say  the  least,  their  sub¬ 
stance  considered,  tend  towards  the  polypes,  and 
possess  the  same  revmscent  powers.  In  several 
characters,  rvhicli  I  shall  notice  hereafter,  they 
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alsa  agree  with  the  Annelidans.  Drapariiaud, 
from  the  approximation  of  the  points  on  the 
head  of  P.  cornvbta,  to  the  tentacles  of  Lymnea, 
thinks  that  they  form  a  link  between  the  Mol- 
luscans  and  the  Worms.  Reproductive  powers 
have  certainly  been  observed  in  the  former,  but 
only  in  the  reproduction  of  mutilated  organs, 
for  a  snail  or  slug  cut  in  pieces,  would  not  form 
so  many  individual  animals.  Bonnet  has  given 
an  account  of  reproductive  powers  in  one 
of  the  Hispid  Worms  ^  of  Lamarck,  supposed 
by  Gmelin  to  be  the  Nais  barhata  of  Muller, 
and  in  a  species  of  fresh  water  Worm  belong¬ 
ing  to  the  Annelidans,  which,  if  I  may  so 
speak,  grows  from  cuttings,  and  like  ihePlanarice, 
can  produce  two  heads.  These  last  are  probably 
not  far  removed  from  the  flukes,*  though  their 
station  is  so  difierent.  Whether  they  live  on 
animal  or  vegetable  matter  is  not  certainly 
ascertained ;  to  look  at  their  proboscis  it  seems 
rather  calculated  to  fix  them  as  a  sucker,  to 
some  animal,  and  so  to  'derive  their  nutriment 
from  it,  like  their  analogue,  the  leefeh,  especially 
as  the  marine  species  are  supposed  to  be  car¬ 
nivorous. 

Their  wonderful  reproductive  powers  appear 
to  be  given  them  by  a  kind  Providence  to  pre¬ 
vent  their  total  annihilation ;  at  least,  it  is  stated, 
that  at  certain  periods  of  the  year,  their  numbers 

*  Vers  hispides. 
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are  SO  reduced,  that  where  thousands  w^  seea 
in  summer,  in  spring  scarcely  one  has  survived ^ 
Their  substance  is  so  soft  and  gelatinous,  that 
tJiey  are  easily  destroyed;  to  compensate  this, 
they  are  gifted  with  the  extraordinary  powers 
of  reproduction  above  described.  God  hath  so 
tempered  his  sentient  works,  that  seeming 
defects,  in  one  respect,  are  compensated  by 
redundance  in  another. 

Having  made  these  observations  upon  animals 
of  this  class,  that  do  not  infest  man  or  beast 
internally,  I  next  turn  to  those  whose  office  is, 
in  spite  of  all  his  care,  to  make  the  Lord  of  the 
Creation,  as  well  as  the  whole  animal  kingdom, 
not  only  their  constant  abode,  hut  also  their 
food.  More  than  twenty  of  these  pestiferous 
creatures,  that  attack  man,  have  been  enu¬ 
merated  ;  some  penetrate  into  the  very  seat  of 
thought C  others  disturb  his  bile;®  others  cir¬ 
culate  with  the  blood  in  his  veins  f  others,  again, 
are  seated  in  his  kidneys ;  *  others  in  his  muscles  f 
the  guinea  wornC  in  his  cellular  tissue  ;  the 
ovaries  of  females  are  infested  by  another;’  the 
tape- worms  extend  themselves,  joint  by  joint, 
to  an  enormous  length  in  his  intestines;®  some 

‘  Echinococcus  Honiinis.  ~  Fasciola  fwpatica. 

®  Linguainla  Vcnarum.  *  Strongijlm  gigas. 

5  Hydatigera  cellulosa.  ®  Filaria  medinensis. 

Linguatula  pinguicula. 

®  Tceaia  solium,  and  Botryocephalus  Hominis.  ■  * 
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select  the  large  int^tine  and  others  the  small 
ernes';  *  some  even  attack  infants,  and  them 
only.*  Such  are  the  ills  that  flesh  is  heir  to 
from  these  our  internal  assailants  and  devourers. 
— The  recital  is  really  enough  to  cause  our  hair 
to  stand  on  end.  No  one  can  believe  that  all 
these  instruments  of  punishment  were  at  work 
in  the  first  pair  when  they  came  from  the  hands 
of  their  Maker,  and  nothing,  except  death,  can 
prove  with  a  greater  strength  of  evidence,  that 
he  is  fallen  from  his  original  state  of  integrity 
and  favour  with  God,  than  such  an  army  of 
scourges  set  in  array  against  him.  I  shall 
enlarge  a  little  upon  a  few  of  them,  and  then 
bid  adieu  to  the  disgusting  subject. 

There  are  few  people,  that  have  not  heard  of 
the  fluke,  or  animal  resembling  a  flat-fish,  and 
which  really  has  been  mistaken  for  one,  often 
found  in  the  liver  of  diseased  sheep,  and  some- 
limes  also  in  the  human  gall-bladder  and  bile- 
vessels.  The  eyes  of  these  animals  are  very 
prominent,  and  set  in  a  cartilaginous  ring,  seem¬ 
ing  to  exhibit  both  iris  and  pupil ;  they  are  both 
planted  in  the  upper  side  of  the  head,  like  those 
of  the  fish^  they  resemble.  Like  the  leech,  the 
fluke  has  two  orifices— the  first  in  a  tubular  pro¬ 
longation  of  the  head,  and  the  other  underneath 

1  Trichocephalus  Hominis.  ®  Ascaris  lumbricoides. 

Oxyurus  Vermicularis. 

*  Leeuwen :  Arcan.  Nat.  E.  Tr.  t.  f.  H  K.  i.  K. 
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in  tiic  abdomen,  but  distant  from  tbe  tail-  By 
these  they  fix  themselves,  jiving  by  suction ;  they 
sometinuis  produce  fatal  effeets  Upon  sheept. 
When  only  in  small  numbers,  they,  doubtless, 
as  well  as  the  rest  of  the  C'lass,  answer  some 
good  end  ;  it  is  only  when  they  become 
too  numerous  that  they  occasion  fatal  dis¬ 
eases,  Leenwenboek  found  870  in  one  liver, 
and  ill  others  only  ten  or  twelve.  He  says 
they  occur  in  many  kinds  of  quadrupeds,  as 
stags,  wild  hoars,  and  calves.  He  seems  quite 
at  a  loss  to  account  for  their  introduction  into 
the  livers  of  these  animals,  but  concludes  that, 
like  the  leech,  their  native  element  is  water, 
and  their  eggs,  swallowed  by  cattle  when  they 
drink,  so  find  their  way  into  the  liver.  This 
of  course  is  all  conjecture.  Providence,  who 
assigned  to  them  their  office,  has  also  directed 
them  to  their  .station,  but  from  whence  or  by 
what  route  we  do  not  know  certainly  at  present.* 
A  friend  of  mine  who  has  kept  a  flock  for  many 
years,  has  observed  that  whenever  they  %yere 
turned  into  moist  meadows  in  wet  seasons,  they 
snftered  greatly  from  these  animals;  but  that  in 
the  same  situation,  in  a  dry  one,  they  were 
not  affected. 

The  most  celebrated  of  all  the  intestinal  ani¬ 
mals,  are  the  Tape-worms,  of  which  Jive  species 
have  been  ascertained  to  inhabit  man,  besides 
whom  cpiadriipeds,  birds,  reptiles  and  fishes  are 
equally  their  victims.  These  are  now  divided 
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iiito  two  gohera,  the  common^  and  the  grape¬ 
headed  tapeworms.®  The  former  is  the  most 
common  in 'England,®  but  the  latter  ^  seems  the 
most  gigantic  of  any.  Mr.  Carlisle,  who  has  a 
most  excellent  paper  upon  the  former,  in  the 
second  volume  of  the  Linnean  Transactions, 
says  that  he  has  met  with  them  from  less 
than  six  feet  long  and  consisting  only  of  fifty 
joints,  to  thirty  feet  long  with  four  hundred 
joints.  But  these  are  nothing  compared  with 
others  of  the  latter  observed  by  continental 
writers.  Bonnet  mentions  them  as  sometimes 
extending  to  the  length  of  thirty  ells,  probably 
meaning  French  ells,  or  one  hundred  and 
twenty-five  feet,  and  Boerhaave,  one  that  greatly 
exceeded  that  length. 

These  animals  ditfer  little  from  each  other,  but 
in  the  common  tapeworm,  the  head  which  has 
a  circular  orifice  or  mouth  at  its  extremity  sur¬ 
rounded  by  a  number  of  rays  of  a  fibrous  tex¬ 
ture,  and  probably  serving  to  fix  the  mouth,  has 
on  each  side  two  small  suckers  which  doubtless 
attach  the  head  more  strongly.  The  mouth, 
before  spoken  of,  is  continued  by  a  short  duct 
into  two  canals,  which  pass  round  every  joint 
of  the  animal’s  body  conveying  its  aliment,  and 
sending  a  transverse  canal  along  its  bottom 
which  connects  the  two  lateral  ones.  Mr.  Car¬ 
lisle  injected  upwards  of  three  feet  of  tliese 
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canals  by  a  single  push  with  a  small  ijyrirtge, 
but  he  could  not  make  it  pass  upwards  l»yond 
two  joints  which  seemed  to  indicate  the  exist¬ 
ence  of  valves  opening  only  in  one  directiun/ 
He  says  there  is  no  anal  orifice,  but  Other  au¬ 
thors  expressly  mention  one,  and  it  is  not  easy 
to  conceive,  if  the  last  has  no  orifice,  how  the 
joints  can  increase  in  number  and  remain  con¬ 
catenated.  The  body  is  composed  of  a  vast 
number  of  joints,  each  having  an  organ  where¬ 
by  it  attaches  itself :  those  nearest  the  head  are 
always  small  and  they  enlarge  gradually  as  they 
recede  from  it.  The  extremity  of  the  body  ter¬ 
minates  in  a  small  semi-circnlar  piece. 

Mr.  Carlisle  suspects  that  the  several  joints  of 
the  tapeworm  are  separate  animals.  This  is  an 
old  opinion  and  has  been  adopted  by  several  zoo¬ 
logists,  but  Bonnet  seems  to  have  proved,  that 
however  extended,  the  tape- worm  is  only  a  single 
animal.  Whilst  a  living  head  remains  attached 
to  some  joints,  this  creature  maintains  its  sta¬ 
tion  and  keeps  augmenting  their  number,  but 
when  any  aie  broken  off,  they  appear  not  to 
form  new  heads,  as  Mr.  Carlisle  supposes, 
but  die  and  are  expelled  from  the  body. 
Their  nutriment  is  probably  derived  from  the 
gastric,  pancreatic,  and  other  juices  which  per¬ 
petually  flow  into  the  stomach  and  intestines  of 
the  animals  they  infest;  and  they  employ  the 
tentacular  rays  as  a  mean  of  irritation  to  deter¬ 
mine  a  greater  secretion  of  these  fluids. 
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It  would  be  an  endless  labour  to  expatiate 
in  this  vast  field  where  the  rest  of  the  animal 
kingdom  is  concerned,  amidst  therefore  the 
various  and  strange  forms  that  are  destined  to 
this  office,  I  shall  select  only  a  few,  beginning 
with  one  that  affects  one  of  the  most  valuable 
of  our  animal  possessions,  I  mean  the  Hydatids,^ 
which  particularly  and  often  fatally  affect  our 
flocks  of  sheep,  not  indeed  that  they  are  con¬ 
fined  to  them,  for  they  are  found  also  in  swine, 
deer,  and  oxen,  and  even  in  man  himself. 

These  animals  resemble  the  tape-worm  in 
their  oral  organs,  but  their  body,  especially 
posteriorly,  is  vesicular.  The  lymphatic  vesicles 
are  what  medical  men  call  hydatids ;  they  are 
found  usually  in  the  brain  and  in  the  liver 
of  these  animals.  Their  size  varies  according 
to  the  species,  some  are  as  big  as  the  fist, 
and  one  was  shewn  to  the  School  of  Medicine 
in  Paris  as  big  as  a  man’s  head.  Their  shape 
varies,  but  generally  is  somewhat  spheroidal, 
their  substance  is  composed  of  membranes 
one  on  another  more  or  less  thick,  and  formed 
of  circular  fibres  visible  only  under  a  lens; 
they  are  half-filled  with  transparent  lymph. 
They  exhibit  a  peristaltic  motion  which  is  often 
very  lively. 

Three  species  more  particularly  annoy  our 
sheep.  The  cerebral  hydatid,*  which  finds  its 
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way  into  the  brain  of  these  poor  antmals  and 
occasions  the  vertigo;  and  the  vervecine*  and 
ovine  hydatids,®  which  penetrate  into  their  lungs 
and  liver  and  occasion  tiie  rot.  It  is  usually 
discovered  when  a  sheep  is  infested  by  the 
former  of  these  pests  by  its  taming  often  and 
briskly  its  head  on  one  side:  when  it  nins  very 
quick,  and  suddenly  stops  without  any  apparent 
cause;  in  a  word,  when  it  appears  almost  de¬ 
ranged.  Though  tli  e  progress  of  the  disease  they 
produce  is  slow,  it  is  generally  fatal.  Five  hun¬ 
dred  have  been  counted  in  the  bead  of  a  single 
sheep.  The  ravages,  however,  produced  by  this 
hydatid  are  nothing  to  those  occasioned  by  the 
other  two,  which  attack  the  lungs  and  liver  and 
cause  the  rot,  by  which,  in  some  years,  thousands 
perish. 

Some  worms  are  remarkable  for  their  very 
singular  forms  or  station.  One  that  attaches 
itself  to  the  gills  of  the  bream,  looks  like  a 
double  animal,^  and  a  kind  of  fluke,*  in  great 
n umbel’s  infests  the  hall  of  the  eyes  of  the  perch.® 
Though  at  first  view  the  animals  of  wdiich  I 
liave  in  the  present  chapter  given  some  accouiit 
seem  to  be  altogether  punitive,  and  intended  as 
scourges  of  sinful  man  both  in  his  own  person  and 

>  H.  vervecina.  ^  H.oinlla, 
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in  his  prt^rty,  and  their  great  object  is  hastening 
the  execution  of  the  sublapsarian  sentence  of 
death,  yet  this  evil  is  not  unmixed  with  good. 
Though  fearful  and  hurtful  to  individuals,  yet 
it  promotes  the  general  welfare  by  helping  to 
reduce  within  due  limits  the  numbers  of  man 
and  beast.  Besides,  with  regard  to  the  Lord 
of  the  Creation,  these  things  are  trials  that 
exercise  his  patience  and  other  virtues,  or  tend 
to  produce  his  reformation,  and  finally  to  secure 
to  him  an  entrance  into  an  immutable  and  eter¬ 
nal  state  of  felicity,  when  that  of  probation  is 
at  an  end,  so  that  the  gates  of  Death  may  be  to 
him  the  gates  of  peace  and  rest. 


Chapter  XII. 

Functions  and  Instincts.  Annelidans. 

The  animals  we  have  just  been  considering 
form  an  almost  insulated  group,  so  that  it  seems 
not  easy  to  say  to  what  tribe  they  are  most 
nearly  related,  but  the  soft  Pseudo-leeches,  as 
was  observed  above,  especially  those  that  have 
rudimental  tentacles,  seem  to  tend  somewhat 
towards  the  molluscan  tribes  ;  they  exhibit  con¬ 
siderable  resemblance  to  the  blood-suckers  or 
true  leeches,  and  like  them  have  an  instrument 
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«>f  suction,  tiKnigfi  eniployefl,  perluips,  in  extract¬ 
ing  the  sap  or  the  blood  of  plants,  and  at  tbe 
sarru*  time,  in  many  respects,  as  we  have  lately 
see.n,  they  approach  the  polypes. 

’The  Flukes,  likijwise,  ai>pear  to  have  Btane 
(  luiracters  in  coxninon  with  the  leech,'  so  that 
a  ])assag<^  is  opened  from  the  intestinal  worms 
towards  the  Annelidam,  some  of  which,  as  the 
earth-worm,  occasionally  become  intestinal, 
and  several  are  possessed  of  reproductive  pow'ers 
almost  as  great  as  those  of  the  pseudo-leech, 
or  the  polype.  1  shall  therefore  next,  in  taking 
my  departnre  from  the  w'orms,  bend  my  steps  to 
the  animals  Just  mentioned,  wdiich  formerly  bore 
the  same  general  denomination. 

They  are  called  Annclidans,  I  suppose, 
because  they  appear  to  be  olivided  into  little 
rings,  or  else  to  have  annular  folds,  and  are 
soft  vermiform  animals,  some  naked,  others 
inhabiting  tubes,  in  some  simply  membranous, 
in  others  covered  w  ith  agglutinated  particles  of 
sanol,  and  in  others  formed,  like  those  of  the 
Molluscaiis,  of  slielly  matter.  Some  have  nei¬ 
ther  head,  eyes,  nor  antennae,  wdiile  others 
are  gifted  with  all  these  organs  ;  instead  of 
jointed  legs,  their  locomotions  are  accomplished 
by  means  of  fleshy  bristle-bearing  retractile 
protuberances  or  spurious  legs  disposed  in 
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lateral  .  |pws.  Their  mouth  is  terminal  but 
not  formed  on  one  type ;  in  some  it  is  simple, 
orl^kmlax  or  labiated ;  in  others  it  consists  of  a 
proboscis  often  having  maxillae.  They  have 
a  k«otty  spinal  marrow,  in  this  being  superior 
torthe  Molluscans  and  approaching  the  Con- 
dylopes.  They  have  red  blood,  and  their 
circulation  is  by  arteries  and  veins,  but  they 
have  no  special  organ  for  the  maintenance 
of  the  systole  and  diastole,  their  Creator  not 
having  given  them  a  heart,  but  where  the  veins 
and  the  arteries  meet,  there  is  an  enlargement, 
and  the  systole  and  diastole  is  more  visible, 
as  Cuvier  remarks,  than  in  the  rest  of .  the 
system,  these  enlargements  therefore  seem  to 
represent  a  heart. 

Savigny,  in  the  third  part  of  his  Systeme  des 
Animmix  sans  Verthhres  divides  them  into  five 
Orders,  of  which  he  gives  only  the  characters  of 
the  four  first,  intending  to  publish,  in  a  supple¬ 
ment,  his  account  of  the  fifth ;  these  Orders  he 
arranges  in  two  Divisions — the  first  including 
those  that  have  bristles  for  locomotion,  and  the 
second  those  that  have  them  not. 

1 .  His  first  Order  he  denominates  Nereideans,^ 
and  characterizes  them  as  having  legs  provided 
with  retractile  subulate  bristles,  without  claws; 
a  distinct  head  with  eyes  and  antennae  ;  a  pro- 
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hoHc  m  that  can  ho  prntrudod,  {^nneir^y  arilied 
Mith  maxilla:’. 

2.  'rin-  m  ouil  In*  namCT  Serjmlmn^^  atW 

lo  iiic  leas  nl'  Ihc  iurmcr  rctraclilc  hristk^,  with 
(  laws  ;  lin  y  liavc  tn»  head  famished  with  nyfS 
and  aiileiime,  and  no  jimliofteis.^ 

''fhe  third  he  names  Lttmhtictuum;  tlnjse 
have  rm  |n-(>je<diri!4  leas  ;  bnt  are*  furnished  witfi 
bristles  S(;hloin  retractile-;  they  have  no  head 
vvifJi  eyes  ami  antennay  and  no  maxilla?. 

4.  llis  fovrlh  Order  he  names  Hirudimans. 
They  have  a  prehensile  cavity,  or  sucker,  at 
each  extrr-mityy  and  eyes.® 

5.  In  his  fifth  Order  he  intends  to  coinpre- 
liend  those  .Aru:t  el  id  arts  that  have  neither  bristles 
no3-  preliensile  cavities,  but  his  account  of  this 
has  not  been  pnhlislied. 

He  begins  with  the  most  perfect  of  the  Anne*- 
lidsnis,  l>ut  viewing  them  in  connection  with  the 
worms  I  most  reverse  the  order,  and  instead 
of  descending  ascend,  which  Avill  bring  me 
ultimately  into  connection  rvith  the  more  dis¬ 
tinctly  jointed  animals  the  Condylopes. 

1 .  The  Order  of  Hirudineans  includes  animals 
that  aie  of  the  first  importance,  as  well  as  some 
that  are  Iharfrdly  annoying,  to  mankind.  The 
common  leecli  ”  lias  long  been  so  much  in  i*e.quest 
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with,  me^al  .men,  on  account  of  the  facility 
with  whi*  it  can  be  applied  to  any  part  of  the 
body  where  bleeding  is  required,  that  they  are 
iMW  become  scarce  in  our  own  waters,  and 
consequently  dear,  so  that  large  numbers  are 
imported  from  the  Continent. 

Providence  has  gifted  these  animals  with  a 
sucker  on  the  underside  at  each  extremity  of 
their  body,  by  which  their  locomotions  are  per¬ 
formed,  and  by  means  of  the  anterior  one  they 
fix  themselves  to  any  animal  that  comes  in 
their  way.  We  see  therefore  in  them,  though 
on  a  larger  scale,  some  approximation  to  the 
locomotive  and  prehensile  organs  of  some  of  the 
Cephalopods,  and  prior  to  them,  of  the  Stelle- 
ridans  and  Echinidans,V  which  likewise  move 
•  and  fix  themselves  by  suckers.  The  mouth  is 
situated  in  the  cavity  of  the  oral  sucker,  it 
is  triangular  and  armed  with  three  sharp  teeth 
disposed  longitudinally  in  a  triangle,  two  being 
lateral  and  one  intermediate,  and  higher  up. 
These  teeth  are  sharp  enough  to  pierce  not 
only  the  human  skin,  but  even  the  hide  of  an  ox, 
and  have  their  edge  armed  with  two  rows  of 
very  minute  teeth  ;  at  the  bottom  of  the  mouth 
is  the  organ  of  suction  which  imbibes  the  blood 
flowing  from  the  wound  made  by  the  teeth. 
These  animals  inhabit  fresh  waters,  in  which 
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lliey  swim  like,  eels  with  a  Acrmiciiiar  motion. 

Id  moving  on  a  solid  body,  they  iirsOix  them¬ 
selves  by  their  anai  sucker,  whieii  is  larger  than 
the  imd,  amd  then  by  means  of  their  annular 
structure,  extend  tliemselves  forwards,  when  they 
fix  tlixiii'  mouth,  detach  their  anal  sucker, 
and  thus  fixing  themselves  alternately  by  each 
proceed  with  considerable  rapidity.  They  are 
hermaphrodites,  and  bring  forth  their  young 
alive.  When  in  their  native  waters  they  suck 
any  animal  that  comes  in  their  way,  even  those 
with  wlii  te  blood,  as  the  larvie  of  insects,  worms, 
and  the  like. 

Herodotus  relates  that  the  crocodile,  in  con¬ 
sequence  of  its  frequenting  the  water  so  much, 
has  the  inside  of  its  month  infested  by  letiches, 
which  a  little  bird,  named  the  trochilus,  enters  • 
and  devours,  without  receiving  any  injury  from 
the  monster,  (jeotfrey  St.  Hilaire  asserts  tliat 
no  leeches  are  found  in  the  Nile,  and  therefore 
supposes  the  BdeU(B  of  the  father  of  history 
were  not  leeches  but  mosquitoes.  But  Savigny 
lias  described  a  leech  under  the  name  of  Bdella 
nilotica^  which  he  regards  as  synonymous  with 
the  leech  of  Herodotus.  Bose  mentions  one 
which  was  found  in  the  stagnant  waters 
in  Egypt,  when  not  inflated  as  small  as  a 
horse  hair,  which  very  much  annoyed  the 
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French  ^Idiers,  attacking  them  in  nearly  the 
same  way ;  when  they  drank,  fastening  itself  to 
their  throat,  and  occasioning  hemorrhages  and 
other  serious  accidents. 

Mr.  Madox,  in  his  Excursions  in  the  Holy 
Land,  Egypt,  &fc.,  states  that  he  had  frequently 
seen,  on  the  banks  of  the  Nile,  a  bird  about  the 
size  of  a  dove,  or  rather  larger,  of  handsome 
plumage,  and  making  a  twittering  noise  when 
on  the  wing.  It  had  a  peculiar  motion  of  the 
head,  as  if  nodding  to  some  one  near  it,  at  the 
same  time  turning  itself  to  the  right  and  left, 
and  making  its  cong6  twice  or  thrice  before 
its  departure.  This  bird,  he  was  told,  was  called 
Sucksaque,  and  that  tradition  had  assigned  to 
it  the  habit  of  entering  the  mouth  of  the  croco¬ 
dile,  when  basking  in  the  sun,  on  a  sand  bank, 
for  the  purpose  of  picking  what  might  be  ad¬ 
hering  to  its  teeth :  which  being  done,  upon 
a  hint  from  the  bird,  the  reptile  opens  his  mouth 
and  permits  it  to  fly  away.* 

This  seems  evidently  the  'Trochiliis  of  Hero¬ 
dotus,  above  alluded  to,  as  clearing  the  mouth 
of  the  crocodile  from  the  leeches.  Aristotle,  in 
more  than  one  place  of  his  History  of  Animals, 
mentions  such  a  bird,  and  a  similar  tradition 
concerning  it,  with  that  of  Mr.  Madox.  “  The 
Trochilus  flying  into  the  yawning  mouth  of  the 


*  Excursions,  &c.  i.  408. 
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crocodile  clen rises  his  feelli,  oud  thus  is, provided 
Avith  food.  Tiie  lalte.r,  sciisihle  of  the  benefit, 
snifers  it  to  depart  uiunjured,"^  In  another 
place,  ’  he  seems  to  sjreuk  of  it  as  an  aquatic 
bird,  yet  afterwards  lie  di-acribes  it  as  frequent¬ 
ing  shrubberies  anrl  subterranean  places.®  Whe- 
tJmr  tbis  animal  really  attends  thus  upon  the 
crocodile  has  not  been  ascertained,  Imt  it  would 
be  singular  tliat  such  a  tradition  should  haim 
maintained  its  ground  so  long  \rithout  any  foun¬ 
dation. 

As  a  further  proof  that  the  Bdella  of  the 
father  of  history  is  a  true  leech,  and  not  a  mos¬ 
quito,--  as  M.  Geoffroy  St.  Hilaire,  from  the 
meaning  of  its  primitive,*  would  interpret  the 
word, — it  may  be  observed  that  Aristotle  com¬ 
pares  the  Bdella  to  an  earth-worm,^  and  de¬ 
scribes  its  peculiar  motion  ;  and  in  Hesydiius  it  is 
said  to  be  a  kind  of  Scolex  or  worm ;  Theocritus 
also  alludes  to  its  blood- sucking  propensities.*’ 

That  leeches  infest  the  aquatic  Saurians  is 
furtlier  evident  from  a  letter  received  by  Mr.  R. 
Taylor,  and  very  kindly  communicated  by  him 
to  me,  from  a  friend  at  Calcutta,  Mr.  AV.  C. 
Hurry,  who  having  observed  that  the  fauces  of 
the  gigantic  crane'’’  were  generally  very  full  of 

1  Hht.  An.  L  ix.  c.  6.  2  Ibid.  1.  viii.  c.  3. 

3  i/rtd  i.  ix.  c.  1 1.  ♦  Thera.  B?£XX<.),  to  suck. 

®  De  incessn  animal,  c.  9. 

Idyll,  ii.  line  56,  he  calls  it  Ai^u  oriG  BfeXXa. 

1  Cieonia  Argala  ? 
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leeches,  determined  to  examine  the  crocodile ; 
and  upon  a  large  alligator  he  found  a  small  red 
species,  of  which  he  sent  specimens.  A  friend 
of  mine,  Mr.  Martin,  of  Islington,  observed  also 
that  the  alligators  of  Pulo  Penang  were  infested, 
as  he  thought,  by  an  animal  of  this  kind,  called 
by  the  natives  its  louse. 

The  Trochilus  of  Aristotle,  Mr.  Stanley  states 
to  Mr.  Taylor,  is  the  Egyptian  Plover  who 
further  observes  that  the  Green  Tody^  is  also 
related  to  cleanse  the  mouths  of  the  alligators 
in  the  West  Indies,  from  the  gnats  and  flies 
that  stick,  in  great  abundance,  in  the  glutinous 
matter  they  contain. 

But  there  is  a  terrestrial  kind  of  leech  found 
in  the  island  of  Ceylon,  which  appears  to  be  a 
greater  pest  than  any  other  species  of  the  genus, 
and  one  of  the  greatest  scourges  of  that  fine 
island.  They  infest,  in  immense  numbers,  the 
mountains,  woods,  and  sunmpy  grounds,  par¬ 
ticularly  in  the  rainy  season.  They  are  often er 
seen  on  leaves  and  stones  than  in  the  watei’s. 
The  largest  are  about  half  an  inch  long  when  at 
rest.  Their  colour  varies  from  brown  to  light 
brown,  with  three  longitudinal  yellow  lines. 
They  are  semi-transparent,  and  Avhen  fully  ex¬ 
tended  are  like  a  fine  chord,  sharp  at  the  ex¬ 
tremity,  and  easily  thread  any  aperture,  so  that 


1  Charadrius  JEgyptius. 


-  Todus  vir'uUs. 


I  JON-'  ASO  JNVriNf  'J’'. 


.5  io  I  I  s< 

Jh<v  ciiu  jH-.uj'trak;  tJiroagh  tlic* 

uor/i  m  lh:)i  rendering  it  inipossilde, 

(h:!!  S«  n-'Oli,  to  JKtr',''  liinjUgll  tllC  \V(H)db  wKh- 

oiil  ]m  ijsii  <o\<  ri'd  wnli  idooii,  i)j-.  conutwi 

iiftv  on  the  ''iniie  jx  fvon  :  fjo  f'Ooiii  r  (Uxjs  unv 
iis!]i\>dn:d  r-ioj),  tiuin,  iis  il’ they  ^au’  or  Neentcd 
iinn.  ifn  \  tojud  to\\ar<U  iiiin  iVoin  ull  qn;irt<‘rt;. 

tin  ir  nuinen^o  miial)ers,  ucuva},  juyj 
nui>t  Of'  bh;o(i,  lliON  are  the  great  pest  j>f  tru- 
in  the  ijiierior.  J^oreivul  sajs  that  liic 
Out'  lg  in  their  niarcii  into  the  iukrior,  tit  dif- 
ieiont  tion-i.  lost  several  of  their  men  frojii  their 
sittaok  ,  (ttlicv  ajhnjal>  hesidev'^  nian  Miih'r  dread- 
hihy  from  llxmn  aiid  liorses  in  purtienlar  are 
n'tuh'-iid  !<  "ti'f .  viu-n  they  fuatejj  jipon  them, 
a'i  to  i)o  quite  nnmanoin'uhlc  and  unsafe  to  ride, 
'Thf  out}  >vay  to  pt("v<  nl  tlieir  attack,  is  to  cover 
ihf  ^kin  Completely. 

The  .'tnee  devolved  npon  the  present  trilu-, 
i^  one  vvhiclu  within  (  ('riain  limits,  is  Ix  in.licial 
to  ihv  aaiiiials  wh<)  arc-  the  ohJoeAs  of  it  -Thongli 
tiiO'O  l-a-'i  mentiojied  would  bo  inserted  in  a 
i],''t  <»f  tin-  d<Nm'yei>  of  tin-,  animal  kiuiidom 
wn.nh  ('(ajtiihute  n^  nunnlahi  a  just  baiumst' 
beiw<'(n  th(  ditferem  members  of  it.  The  liy 
ihai  bite"  iln  horse  prevents  u  from  o\er- 
fe<dimi,  and  "O  tlie,  ki<'Jn'S  juav  he  of  nse  to 
sin  h'tLv  r  aqualle  animnU,  at  the  "ame  Lime 
tli-ai  the  rMnalh  r  om's,  "in  1j  ar*  tlie  arubs  of 
]ij"('cis  oni"!  -eiit'j-fdiy  ]h  risli  hoju  the  iiiscr- 
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tion  of  their  sharp  jaws,  and  the  suction  of  their 
proboscis. 

Yet,  as  we  see,  this  is  one  of  the  animals 
that  man  has  taken  into  alliance  with  him, 
and  *  this  no  doubt  Providence  intended  he 
should,  and  probably  directed  him  to  it,  I  mean 
by  causing  certain  circumstances  to  take  place 
that  attracted  his  attention  and  indicated  its 
probable  use.  So  that  what  at  first  put  him  to 
pain,  and  caused  him  alarm,  he  found,  upon 
trial,  might  be  rendered  a  very  valuable  addition 
to  his  means  of  cure  when  attacked  by  disease, 
or  when  he  was  suffei’ing  from  a  local  injury. 

The  leech  tribe,  besides  its  utility  in  the 
exercise  of  its  own  function,  may  be  useful  as 
affording  nutriment  to  some  other  animals,  as 
fishes  and  birds. 

2.  The  earih-ivorms^  form  a  principal  feature 
of  the  next  Order,  and  afford  a  delicious  morsel 
to  birds  of  every  wing.  The  fisherman  also 
baits  his  hook  with  them,  and  the  ground- 
beetles®  often  make  a  meal  of  them,  so  that 
had  they  no  other  use,  still  they  would  be  a 
very  important  part  of  the  creation.  But  their 
great  function  appears  to  be  that  of  boring 
tlie  earth  in  all  directions,  Avhereby  they  are 
useful  to  the.  farmer  and  grazier,  giving  a  kind 

1  Lumbricus  {Enterion  Sav.)  terrestris.  L.  &c. 

2  Carabus.  L. 
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of  under-liliage  to  pastilre  ancl  other  laiidsy  aiol 
l>y  the  casts  which  they  every  where  throw  «p,‘ 
tliey  help  to  manure  the  soil,  and  do  the  same 
for  pastures,  that  the  spade  does  ibr  the  garden 
and  tlie  plongh  for  arable  land,  place  the  soil 
that  laid  below  above.  Theiii  food  being  vege¬ 
table  detritus,  wliat  passes  from  them  must  l)e 
very  good  manure. 

The  anatomy  of  these  well-known  auini-cds 
is  very  singular  and  well  worthy  the  attentibh 
of  the  physiologist  and  zootomist,  the  only 
circumstance  relating'  to  it  that  I  shall  here 
mention  is  that  their  long  body .  is  not  only 
divided  externally  into  rings,  but  internally  into 
an  equal  rmmher  of  cells  separated  from  eacii 
other,  if  I  may  so  speak,  by  a  kind  of  dis¬ 
sepiment  or  diaphragm— there  are  more  than 
a  hundred  of  these  cells  in  the  common  species, 
as  appears  by  Mr.  Bauer's  admirable  figures,® 
to  which  I  must  refer  the  reader  for  further  iilfori 
mation  on  this  subject,  first  observing  that  there 
seems  some  analogy  between  tlie  cells  of  tlie 
earth-worm  and  the  joint  of  the  tape- worm. 

The  motion  of  these  animals,  and  of  many 
other  Annelidans,  is  accomplished  by  means  of 
the  rings  of  their  body  and  tlieir  lateral  bristle^ ; 
the  latter  the  Creator  has  given  to  them,  in  the 
place  of  legs:  pushing  with  the  anterior  portion 
of  these  against  the  plane  of  position,  by  con - 
■*  Sep  Appendix,  Note,  26.  Phil.  Trans.  1823. 


‘,11  M  ^<  !  H  i'  SMt  (NS  I  I  I 

i.iM  .  |ik('  ,1  !!lll<‘  «orm  i-n  (’pitijjj  upon 

s<M'.n;'  <(Uf!  iorruiiiL^  r(uivo1itilf)U<* ‘I  hurt* ';i 
.{yC' ji<f<  It  <tj!  ;!  vnhc  of  Ihf  rrrfit  oy,«toir’/ 

u'li'k  Itoii'uf  hy  a  prfi(  t :f|)- 

('loru  ih*  ui'  thf  o\ r -ht-U  its-f’ff, 

l.dw  j>r  .<!'h'i'(i  arid  ihtowii  ovt-r  fju-  Snpufa'  W 

-i  'Kif  s'("V  'll  f  (!M  jrrt-ltro.  DilFffOilf  'jKfU'!' 

i>!  ii.  .(  ^^onii  viicii''  ;i!'(  i)ft(  5i  fiitud,  f  iui)r;H'iua 

! -a-l!  (' V.  nji  iht’ir  f‘oii\nlnti('U-;,  oil  tho  riairu- 

ilu  -(a  i~  or  hub  lu'cn,  thi-y 
;  Ixanul  <  i(]i<  T  in  a  rou'Ut  or  fox<i{  Mtalt'; 

;  n  uo  jofk--  and  cod  af^  A’ioll  fta  on 

r.rn'Mc  ‘..'(oll',  and  fiin-,o  ui' lofislors.  TIi"  tSorpa- 
kd  ui-  ’-i  o<  ao.-d,  71101010  t!u'  spiral  struo'tiin 
<,i  'f,  at  lu  Hpod  and  o1]k-1’  Moljii'^oafl'^.  :ts  js 

j;  n'toad,,!  !\'  i'\  ji](  ul  In  Sihqtmrin  mid  1  if 

nail  d  1*10  ja-t  <j(  mi"  i"i  not  iN<  If  a  Mollu^oaiy 

!.:im  nxiv  inaki"  It. 

i  uhcr  "pi  Oil  X  of  til  lb  Ordi’i’ aro  taught  to  Obtali- 
ii,"h  ilioiii"(  he's  in.  i("siir(\s  of  rookf'.  Min’edi  -oj'vo 
ij'.'Hi  insie  a-1  of  a "liollio  protect  the  UKiuliriinon'': 
tidiob  into  r.liicli  the  \  n  traot  tiu'ir  potalitorrn 
hMi-.u'le's,  -aiiiffi  togiliuT  ropi’i'sout  a  I)oaarifiiI 
t.idj.ihd  ])!o'-'Oit!,  or  till'  ufotariinn  of  a  jiushou- 
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flower.  Of  this  kind  is  the  Magnificent  Amphi- 
trite,  figured  in  the  Linnean  l.\ansactions}  It  is 
found  in  the  rocks  of  various  parts  of  the  coast 
of  Jamaica.  When  alarmed,  it  retracts  its  ten¬ 
tacles  within  its  tube,  and  the  tube  itself  into 
the  rock.  How  it  excavates  its  rocky  burrow 
has  not  been  ascertained. 

The  Sabellee,  which  pass  under  various  names 
in  different  authors,  inhabit  the  sandy  parts  of 
the  shore,  and  like  certain  case-worms  form  a 
covering  for  their  tube  of  selected  grains  of  sand, 
mixing  sometimes  other  substances  that  suit 
their  purpose,  which,  by  some  secretion  at  their 
disposal,  they  glue  pretty  firmly  together  so  as 
to  form  a  neat  case  tapering  towards  the  tail. 
The  animal  buries  itself  and  case  in  the  sand, 
with  its  head  towards  the  surface,  so,  probably, 
as  to  enable  it  to  protrude  and  expand  its 
tentacles  to  collect  its  food  when  covered  by 
the  water.  The  bristles  of  the  legs  in  some 
species  resemble  burnished  gold. 

The  functions  of  a  large  proportion  of  the  ani¬ 
mals  of  this  order  seem  to  correspond  with  those  of 
the  bivalve  shell-fish ;  they  undermine  the  sands 
and  the  rocks,  bore  into  sponges  and  corallines, 
and  other  submarine  substances,  and  some  pro¬ 
bably,  into  submerged  wood:  like  them,  also, 
they  seem  to  feed  on  animalcules  brought  within 
their  reach  by  the  tide.  The  Serpulidans,  wliose 

’  Tuhvlaria  wagnijicii.  Si'.aw. 
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food  is  similar,  are  directed  by  the  will  ilu-ir 
Creator  to  affix  themselves  externally  to  any  sub¬ 
merged  bodies  that  come  in  their  way,  whether 
mineral  or  animal.  All  they  reqiiire  scorns  to  be 
something  to  attach  themselves  to,  on  which 
they  can  protrude  their  tentacular  gills,  and 
seize  their  prey.  They  must  contribute  largely, 
as  well  as  the  mining  Annelidans  of  this  order, 
to  the  production  of  calcareous  matter.  Mr. 
Sowerhy  suspects  that  their  proboscis  may  be 
instrumental  in  forming  the  shell,  but  it  seems 
not  properly  a  proboscis,  but  merely  an  opercu¬ 
lum  on,  a  long  footstalk,  which  was  requisite  that 
it  might  be  protruded  so  far  as  uot  to  interfere 
with  the  action  of  the  gills. 

4.  The  animals  included  in  Mr.  Savigny’s  first 
Order,  tlie  Nereideans  bring  us  very  near  to  the 
Condylopes.  They  have  a  distinct  head,  jointed 
organs  like  antennae,  eyes,  a  proboscis  armed, 
with  maxillffi,  and  spurious  legs.  They  have 
also  certain  dorsal  scales,  which  M.  Savigny 
calls  elytra,  and  deems  analogous  to  the  organs 
of  flight  in  insects.  These  animals  seem  to 
afiord  the  first  example  of  the  conversion  of 
organs  of  locomotion  into  others,  employed  for 
a  different  purpose.  I  do  not  mtmii  by  this, 
that,  in  the  progress  of  tlie  aniraaFs  growtli,  one 
organ  is  really  converted  into  another,  but  that 
analogous’  organs,  in  diflerent  tribes  or  genera,  are 
employed  for  different  purposes.  Tims,  what  in 
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ar§  locoinotive  organs,  in  Lij-' 
and  some  oilier  I^Tereulean*^'  ’ 
beompc,  a  kind  of  tentacle.  The  marine  Scolo- 
pendta  of  Aristotle  most  probably  belonged  to 
and  many  species  make  a  near  ajj- 
prpach  to  the  terrestrial  ones.''  Like  them  they 
are  long  and.  often  Hat,  consisting  of  a  great  mnu- 
ber  of  segments,  some  ha\ing  between  t^o  and^ 
three  hundred,  furnished  according  to  the  spe- 
cies,  with  one,  two,  or  three  pairs  of  legs  in  each  ; 
like  them  aLo  they  twist  about  in  all  diiections 
wdien  handled,  they  con(;eal  them«'elves  in  close 
places  where  they  lie  in  wait  for  their  pre\.  In 
one  respect  some  of  tliem  add  the  instinct  of 
Hie  spider  to  that  of  the  centipede,  for  they  line 
and  sometimes  cover  the  ca\ities  of  the  rocks 
wliich  they  inhabit  with  a  dight  silkiui  web,  and 
thus  concealed  they  w  atch  the  approach  of  some 
animal,  and,  suddenly  thrusting  out  tlie  anterior 
part  of  their  body,  seize  and  devour  it. 

My  late  indefatigable  and  talented  friend, 
the  Rev,  L.  Gnilding  once  found  a  land  specie^, 
in  an  ancient  wood  in  the  Island  of  St.  ATncent’s, 
Avhich  from  its  soft  body  he  regarded  as  a  Mol- 
hiscan,  but  from  its  figure,  and  annulose  struc- 
1urg,.its  jointed  anteiinm,  aii(l  seemingly  jointed 
legs  crowned  with  bristles,  it’  certainlj'  belongs, 
as  ]\tr.  Gray  has  remarked,  to  the  present  class. 

1  Savigny,  iS'l/in  (i/es  Ann?l.  0,  12,  13. 

?  _FiG.i  4. 

3  Piate  VjlL^iu/l  .  Mr.  G.  calls  il  Penpatus  juUform;^. 
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’rhoMtrh  if  h:ts  !><  arrf'iy  u  distinct  lu'ad,  its  w:- 
-f nddaiK :<■  fo  tli<'  cyliridriral  jiiyriapodH*  is 
\<  ry  sfrikiiij^,  Otht-r  HpecioH  of  thij4  Order  ro 
^-ctnldf:  fhc  Igopiid  ( ’nij^(,ac<*afi.s,  afsd  Spine  eveu 
rvil!  f  lieniM  lvfS  op  like  one.  tribe  <»f  them.'* 

'I'luse  luiimulH  have  tlieir  haiinis  sorae.tiwes  in 
df,'e|>  bnrrirtvs  and  passage.^  muier  the  sea-weed 
esr  ill  the  sea-sand.  Tluw  a.re  so  fierce  in -their 
habits  t.lauf.  some  have:  |j(;en  styled  the  tigers. ,«f 
the  worms.  Some  frsjtes  in  thtdr  twrn  imike 
flicui  tiieir  jjrey.  Many  of  them,  as  the  stst- 
moiisc,’  are  remarkable  for  the  brillianoy  of  their 
mf:tal]ie  hues,  l^erlmps  these  dazzling  splen¬ 
dours,  fis  in  the  ease  of  some. insects,*  may  be.- 
of  use  to  ibem  in  preventing  the  esc*ape  of  their 
pri.w'.  Their  forms  a.nd  instruments  of  locomo¬ 
tion  si'ero  paiiicularly  adapted  to  the  situation 
and  circumstances  in  which  they  are  placed ; 
tlieir  legs,  whicli  approach  the  jointed  legs  of 
crustaceans  and  insects,  fit  them  for  moving 
on  the  surface  of  the  bed  of  the  sea,  their  oars 
for  sw  imming  in  the  water,  and  the  long  form  of 
many  for  tlircading  tJie  sinuous  paths  and 
burrow  s  in  which  they  have  their  habitation  and 
place  of  refuge.  So  exactly*  are  they  fitted  by 
the  skilful  hand  of  the  almighty  and  benevolent 
Architect  of  all  animal  forms  to  live  ami  move  in 
the  place  he  lias  assigned  to  them. 


Aphrodila  o.cttlcaiii. 


-  Nerr/U  Arwadilh. 

*  Ini  ml  io  Ent.  ii.  22 1. 
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Since  the  preceding  part  of  this  treatise  had 
mostly  passed  through  the  press,  I  have  had  an 
opportunity  of  consulting  some  recently  pub¬ 
lished  works,  which  contain  accounts,  illustrated 
by  figures,  of  many  very  interesting  animals 
belonging  to  several  of  the  Classes  of  which  I 
have- there  treated;  and  all  of  which  more  or 
less  demonstrate  a  presiding  Intelligence  im¬ 
mediately  connected  with  the  globe  that  we 
inhabit,  and  who,  viewed  under  every  aspect, 
evidently  careth  for  us,  and  all  the  creatures  he 
has  made.  I  shall  select  a  few  of  these  for  the 
consideration  of  the  reader. 

I  formerly  observed*  that  types  representing 
some  of  the  higher  forms  of  the  animal  kingdom 
w'ere  often  to  be  detected  amongst  those  belonging 
to  its  lowest  grade :  a  remarkable  instance  of  this 
may  be  seen  in  one  of  Ehrenberg’s  late  works,- 
in  which  is  described  and  figured  a  singular 
Polygastric  Infusory,  which  seems  to  exhibit 
the  first  outline  of  an  Arachnidan*  form ;  it  has 


1  See  above  p.  320. 

®  Discocephalus  Rotator. 
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'  eiglit  locomotive  oi'gaiis  or  bristles,  representiug 
the  eight  legs  of  those  animals.'  By  means  of 
these  organs,  this  animal,  which  wa.s  fonnd  by 
Dr.  Ebi  enberg  in  the  Bed  Sea,p(a'forms  a  doable 
rotatory  movement,  one  by  the  rotation  of  the 
anterior  pair,  and  tlie  other  by  the  three  posterior 
pairs.  The  motion  of  these  filamentons  legs  is 
so  rapid  that  they  appear  as  if,  instead  of  eiglit, 
a  hxmdred  were  revolving,  and  so  form  a  kind 
of  natural  Phantasmascope.  Another  infusory 
genus,  HaciHarin,  seems  to  prefigure  the  SaJpes,^ 
the  species  at  first  being  concatenated  in  chains 
or  ribands,  and  afterwards  separating.®  The 
animalcules  forming  this  genus  have  sometimes 
been  mistaken  for  plants,  and  the  quadrangular 
foi'm  of  the  associated  individuals  gives  them  the 
appearance  of  the  jointed  stem  of  a  plant,  rather 
than  of  an  animal  chain.  On  a  former  occasion, 
I  alluded  to  other  imitations  of  the  vegetable 
world  exhibited  hj  the  polypes,  parti culaiiy  to 
some  of  them  producing  seeming  blossoms,  con¬ 
sisting,  as  it  were,  of  many  petals.'*  I  shall  now^ 
notice  some  that  represent  monopetalotis  fiowers; 
A  genus  long  known  to  naturalists,  which  seems 
intermediate  between  the  Infusories  and  the 
Polypes,  named  originally  by  Linne  Vorticella, 
exactly  simulates  a  bell  flower  with  a  spiral 
fovotstalk.  Tliey  are  often  found  in  fresh  water, 

’  Plate  I.  A.  Fig.  6.  See  above,  p.  ,222. 

®  pLA'i’E  I.  A.  Fig.  4,  5.  ^  See  above,  p.  169. 
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and  present  no  unapt  representation  of  a  buncW 
of  the  flowers  of  the  Lily  of  the  valley,  whence 
one  species  has  been  named  Vorticella  Conval- 
laria.  Some  of  these  have  branching,  and  others 
simple  sterns,^  but  they  are  all  spiral,  and  capable 
of  being  lengthened  or  shortened  at  the  will  of 
the  animal,  which  is  thus  enabled  to  elevate  or 
depress  its  little  blossoms,  the  mouths  of  which 
are  furnished  with  a  double  circlet  of  filamentary 
tentacles,  by  the  rotation  of  which,  like  the  rest 
of  its  tribe,  it  can  produce  a  food-conveying 
current  to  its  mouth.  Still  nearer  to  the  Polypes, 
with  which  indeed  it  is  arranged,  is  another 
genus  representing  monopetalous  flowers,  named 
by  Ehrenberg,  who  found  it  in  the  Red  sea, 
Zoohotryon,  or  Animal-grape.  This  singular 
animal  production  will  scarcely  arrange  under 
any  of  the  Orders  mentioned  on  a  former  occasion, 
but  it  may  be  regarded  as  intermediate  between 
the  Rotatories  and  the  Polypes.  Like  the  latter 
it  is  a  compound  animal,  consisting  of  a  naked 
branching  stem  ;  its  lower  extremity,  as  may  be 
seen  in  the  figure,-  appears  as  if  sending  forth 
numerous  little  radicles,  and  the  branches  termi¬ 
nate  in  ovate  germs,  from  which  issue  a  multi¬ 
tude  of  animalcules  resembling  monopetalous 
bell-shaped  flowers,  with  the  mouth  surrounded 
by  a  filamentous  coronet,  each  sitting  upon  a 


1  See  above,  p.  166. 


2  Plate  I.  B.  Fig. 


spiral  clastic  footstalk,  by  means  of  which  the 
animalcule  can  either  draw  itself  close  to  the 
stem,  or,  shooting  out,  dart  on  either  side  after 
its  prey.  When  the  month  of  every  individual 
is  open,  eacli  germ  looks  like  what  botanists  call 
a  raceme  of  bell-shaped  flowers;  and,  when  they 
are  closed,  they  resemble  a  bunch  of  grapes.* 

To  the  class  of  W arms,  especially  those*  that 
have  been  denominated  Entozoa,  or  internal 
worms,  I  have  a  few  interesting  additions  to 
make,  taken  from  a  woi*k  of  Dr.  ISTordmann’s," 
some  of  n  hich  are  so  extraordinary  and  wonder- 
fid,  both  as  to  their  functions  and  stracture,  that 
the  great  object  of  the  present  treatise,  Gloria 
Dei  ex  opere  naturce^  will  receive  considerable 
illustration  from  some  account  of  them. 

Dr.  Nordmami’s  first  treatise  is  upon  a  tribe  of 
these  creatures  that  are  interesting  froni  their 
very  singular  situation,  in  the  Eyes,  namely,  of 
the  higher  animals. 

Amongst  the  personal  pests  of  our  own  species, 
enumerated  in  the  chapter  above  alluded  to, ^  I 
mentioned  none  that  attacked  the  organs  just 
named ;  but  this  learned  investigator  of  parasitic 
worms  has  noticed  two  which  have  been  detected 
in  them  ;  one  related  to  the  Gumca-ivortn*  which 
was  extracted  from  the  eye  of  a  person  affected 

1  Pj.at)3  I.  B.  Fig.  2.  b.  ®  Mierographische  Beitriige,  Sir. 

•5  See  above,  p.  324.-  ♦  Filarta  medinensis.  ’ 
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by  a  cataract  and  another,  a  Hydatid,^  from  thl; 
eye  of  a  young  woman. 

Besides  those  that  infest  our  own  visual  organs, 
quadrupeds,  birds,  reptiles,  and  fishes,  have  each 
their  eye-worms.  Amongst  those  to  which  the 
will  of  Providence  has  assigned  their  station  in 
the  eyes  of  the  latter  class  of  animals,  is  a  re¬ 
markable  one,®  which  Dr.  Nordmann  discovered 
in  Ulose  of  several  different  species  of  perch,'^ 
sometimes,  in  such  numbers,  as  must  have  in¬ 
terfered  with  that  distinct  sight  of  passing  objects, 
which  appears  necessary  to  enable  predaceous 
animals  to  discover  their  prey  in  time  to  dart 
upon  it  and  secure  it ;  in  a  single  eye  the  Doctor 
detected,  in  different  parts,  860 !  of  these  ani¬ 
malcules  :  when  much  increased  they  often  pro¬ 
duce  cataracts  in  the  eye  of  the  fishes  they 
infest.  This  little  animal  appears  something 
related  to  the  Plmiaria,  or  pseudo-leach,  and,  to 
judge  from  Dr.  Nordmann’s  figures,  seems  able, 
like  it,  to  change  its  form.^  Underneath  the  body, 
at  the  anterior  extremity,  is  the  mouth  ;  and  in 
the  middle  are  what  he  denominates  two  suck¬ 
ing-cups  these  are  prominent,  and  viewed 
laterally  forai  a  truncated  cone  ;  the  anterior 
one  is  the  smallest  and  least  prominent,  and 

1  F.  Oculi  humani.  ^  Cysticercus  cellulosce. 

3  Diplostomum  volvens,  Plate  I.  B.  Fig.  5. 

*  Ibid.  Fig.  6. 

*  See  Nordmann’s  Micrograph,  i.  t.  \\.f,  1 — 9. 

®  Saugnapfe. 
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iiiore  properly  a  siicker  ;  the  other  probably  has 
oilier  fuiictions,  since  he  coilW  never  ascertain 
t  hat  it  was  used  for  prehension, 

A  kind  of  metmnorphosu  seems  to  take  place 
in  thasr;  animals,  for  oar  author  observed  that 
lisey  appeared  under  fZ/m;  different  forms. 

Tliese  little  pests,  small  as  they  are,  have  a 
parasite  of  their  own  to  avenge  the  cause  of  tbe 
perch,  for  Dr.  Nordmaim  observed  sometlfery 
iriinute  brown  dots  or  capsules  attached  to  the 
intestinal  canal,  Avhich  when  extractedjhy  means 
of  a  scalpel  formed  of  the  thorns  of  the  creeping 
cereus/  and  laid  upon  a  piece  of  talc,  the  mem¬ 
brane  that  inclosed  them  burst,  and  forth  issued 
living  animalcules,  belonging  to  the  genus 
and  smaller  than  Jf.  yl^owiMs,  which  immediately 
turned  round  upon  their  own  axis  with  great 
velocity,  and  then  jumped  a  certain  distance  in 
a  straight  line,  when  they  again  revolved,  and 
again  took  a  second  leap. 

Looking  over  our  author’s  list  of  eye-worms 
that  infest  fishes,  we  find  that  five  out  of  seven 
ai  e  attached  to  different  species  of  perch,  and 
one  cannot  help  feeling  some  commiseration  for 
these  poor  animals ;  but  when  we  recollect  that 
they  form  the  most  numerous  body  of  preda¬ 
ceous  fishes  in  our  rivers,  we  may  conjecture  that 
thus  their  organs  of  vision  are  rt^Jidered  less 
acute,  and  that  thus  thousands  of  roach,  dace, 

^  Cactus  JicigelHformis.  '  , 
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Earp,  and  tench  may  escape  destrftction.  Tl/e 
ever  watchful  eye  of  a  Father  Providence  is  over 
all  his  works,  and  he  has  provided  means,  in 
every  department  of  the  animal  kingdom,  so  to 
limit  the  inroads  of  the  predaceous  species,  that 
a  due  proportion  and  harmonious  mixture  may 
every  where  be  maintained,  and  that  with  respect 
to  every  individual  species.  The  means  are  va- 
riou«,  but  the  end  is  one;  and  the  partial  evil 
terminates  in  the  general  good  and  welfare  of  the 
whole. 

Next  to  the  eyes,  the  gills  of  fishes  are  subject 
to  annoyance  from  internal  worms  ;  and  amongst 
these  there  is  none  more  remarkable  or  wonder¬ 
ful  than  one  first  discovered  by  Dr.  Nordmann, 
upon  those  of  the  hr  earn, ^  and  to  which,  on  ac¬ 
count  of  its  remarkable  structure  and  conforma¬ 
tion,  he  has  given  the  name  of  Diplozoon,  or 
Double  animal.  In  the  Classes  of  Polypes  and 
Tunicaries  we  have  been  introduced  to  many 
animals  that  appear  to  be  compound;  which, 
from  a  common  stem  or  body  send  forth  nume¬ 
rous  oseula  or  mouths,  in  this  emulating  the 
members  of  the  vegetable  kingdom :  but  amongst 
all  these  plant-animals,^  there  is  none  can 
compete  with  this  of  Dr.  Nordmann,  which,  like 
the  Siamese  youths,  appears  to  be  formed  of  two 
distinct  bodies,  united  in  the  middle  so  as  to  pre- 


Cyprinus  Brama. 
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lent  the  aj'J^iearauce  of  a  St.  Andrew's  cross* 
each  half  of  the  animal  containing  precisely  the 
same  organs;  namely,  ah  alimentary  cahai,  a 
system  for  circiilation  and  generation,  and  also  a 
nervous  system.  Muller  calls  the  innmnerahle 
and  varying  cohorts  of  the  animal  creation 
preachers  of  the  infinite  wisdom  and  power  of  the 
Sovereign  of  the  world  and  this  is  one  ot  the 
most  wonderful  of  them  all,  which  singularly 
exemplifies  those  attributes.  ;  ; 

At  first  it  might  be  imagined,  that,  like  the 
youths  just  alluded  to,  this  was  a  monstrous  pro¬ 
duction  of  nature;  but  Dr.  Nordniann  relate)S 
that,  he  has  found  iJiiriy  s|>ecimens,.  precisely 
agreeing  with  each  other,  all  in  a  similar  situa¬ 
tion,  attached  namely,  to  the  gills  of  the  fish 
mentioned  above,  and  he  never  found  it  single, 
or  in  any  other  situation :  there  can,  therefore,  re¬ 
main  no  doubt  on  the  subject.  In  order  to  find 
these  animals,  it  is  necessary  to  examine  all  the 
leaves  of  the  gills  separately  under  water,  or  to 
separate  the  lesser  whitish  om's  M'ith  a  pointed 
instrument,  when  the  animal  may  he  detected  hy 
its  ntovement.s :  its  station  is  between  the  leaves 
or  folds  of  the  inner  gills.  . 

This  singular  creatm'c  consir^ts  of  twm  lobes,  or 
arms,  above  the  point  of  union,  and  f.-wo  below'  it 
The  upper  pair  are  the  longest  and  most  diver- 


'  Eritoiiiostri.uM,  . 
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gent;  they  are  somewhat  lance-shaped,  and  ^t 
the  extremity  of  each,  on  the  under  side,  is  a 
mouth.  Math  a  sucker,  divided  by  a  fleshy  trans¬ 
verse  septum ;  by  means  of  these  suckers,  the 
mouths  of  this  two-bodied  monster  are  kept 
steady,  so  as  to  suck  without  intermission.  The 
orifice  of  the  month  is  large,  and,  wdien  fully 
open,  triangular:  there  is  also  an  organ  within 
the  gullet  which  seems  analogous  to  a  tongue, 
resembling  the  sucking  organ  of  the  pseudo¬ 
leech.  The  alimentary  canal  branches  out  on 
both  sides  into  numerous  blind  vessels.  The 
whole  of  this  canal,  like  the  creature  itself,  is 
cruciform.  The  circulation  of  the  blood  is  very 
visible :  each  half  of  the  animal  has  on  both 
sides  two  principal  blood  vessels,  which  are 
every  where  of  almost  equal  diameter,  without 
any  enlargement ;  in  the  two  exterior  ones  the 
blood  runs  upwards,  and  in  the  two  interior  ones 
downwards,  and  its  motion  is  extremely  rapid. 
The  generative  organs  and  ovaries  are  also 
double.  The  feces,  as  in  the  polypes  and  other 
lower  animals,  pass  out  at  the  mouth.  The  two 
lowest  lobes  are  somewhat  club-shaped,  or  thick¬ 
est  at  the  extremity,  towards  which,  in  each,  are 
two  oval  plates,  or  disks,  containing  four  oblong 
acetahula,  or  suckers :  the  bodies  below  the 
plates  terminate  in  a  triangular  piece,  or  flapper. 
In  some  of  their  movements  it  seems  as  if  the 
two  upper  lobes  had  difierent  ivWs,  since  some- 


times  one  appetirs  inclined  to  inuYe  to  the  right, 
and  the  other  to  the  left?  or  one  to  move  and  the 
otlier  to  remain  at  rest  ;  but  the  lower  lobes 
always  move  simultaneously, .'either  inwardly  or 
out-vvardly.  '  .w  ^  " 

Th('  aiilmajs  that  are  Ibuud  sdtuchcd  to  the  gills 
o1  tislu'S  ar<i  usuniiy  ut  tlndr  lower  ('Xtremity 
lirwM-iied  With  *e\<-ral  suekerr,;  t.hus  one  genus’ 
niff  Sling  the  aills  ot  the  sim^  and  sword  fishes  ' 
has/zim  ,*  and  another, ‘  found  In  those  of  the 
iiuiiiy,'  has  .s/e,  whence  Cuvier  would  rather 
call  11  But  these  are  notlnng  to 

thuM'  of  (juj  Diphzoan,  which,  on  the  four  disks 
jnsi  renn^  d,  has  no  lesr.  than  six!mi  suckers,  four 
on  eaeli  Ciah'r  a  siroiig  magnifier,  tin  st 

f-nekers  when  <)pnu'd.  for  tiny  can  open  and 
shut.  I'xhiliit  u  complex  maehineiy  of  hooks  and 
•uIkt  ]>r!iis.  by  wjiich  tlicir  Creator  bus  enabled 
Iheon  io  take  firm  hold  of  tlio  gills,  so  as  not  to 
i’.c  unfi\(‘d  by  their  constant  motion  in  respira¬ 
tion.  c'ijKeiallv  >^ilell  we  consider  their  structure 
and  -nb.^tfuice.  A  further  proof  of  this  design  is 
funn.-hed  b\  ihc  form  of  tlie  animal  itself,  for 
the  body  being  divided  upwards  and  dowinvurds 
into  tw€>  diverging  lobe,s,  it  can  iix  itself  at  eacii 
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extremity  more  firmly  than  if  it  was  single,  noi 
only  by  having  more  points  of  attachment,  but 
also  by  the  divergement  of  its  lobes,  especially 
the  lower  ones.  When  a  man  wishes  to  stand 
as  firmly  and  steadily  as  possible,  he  separates 
his  legs  so  as  to  form  a  certain  angle :  and  this  is 
what  its  Creator  has  fitted  our  animal  to  do ;  and 
so  by  all  these  means  it  maintains  its  station  on 
the  lubricous,  multifid,  and  constantly  moving 
organs,  from  which  it  is  commissioned  to  suck 
the  blood.  Probably  these  Diplozoons  may  be 
of  the  same  use  to  the  fishes  they  infest,  as  the 
horse-flies  are  to  the  animal  from  which  they 
take  their  name. 

Dr.  Nordmann  found  this  creature  could  exist 
submerged  for  three  days,  during  which  period  its 
movements  became  gradually  more  feeble.  One 
specimen,  which  he  fed  twice  a  day  with  fresh 
fishes’  blood,  lived  nine  days  in  water,  and  ap¬ 
peared  to  die  at  last  from  being  too  much 
handled. 

What  can  more  evidently  illustrate  both  the 
power,  wisdom,  and  goodness  of  the  Deity  than 
this  most  extraordinary  animal  ?  How  nicely  is 
it  formed,  in  every  respect,  to  fulfil  the  functions 
given  in  charge  to  it !  How  admirably  is  it 
secured  against  the  mischances  to  which  its  sin¬ 
gular  situation  exposes  it !  When  ive  see  so 
much  art  and  skill  put  in  action  to  adapt  sucli 
seemingly  insignificant  creatures,  and  so  low  in 


Uir  .sra!c  !ii' to  iJh.'  cirouirisUuioos  iu 
wlof.ii  iliev  aii'  placed;  so  many  conlrivfificcs, 
f  xliibitisiy  iho  decp<,',st  iut<  llc<’t,  jakiiiy  (ho  most 
I  Mii'v<‘ys  ol’ every  j>ossi1>]<!  coiiiin- 

es'iicy,  :i;'id  rcarin.ii  a  fitrur.tun-  c;d<,-ulatcd  to  stand 
ay;d;![bi  every  probsnn;  iqioii  ik--''v\c  unist  feel 
=  .o;v.  iiici'd  Ijinl.  the;  ulicntion  <'it‘  Jin;  (h‘'cal<iV  is 
iii  cc.ie-i!  Jo  eivery  iiuhrifhutl  in  <  Nihicnca*.  wlietin'r 
crc.il  or  'iniall,  hisih  en’  low,  spij-jtual  or  maicrial. 
To  every  thing  that  he  created  he  gave  a  Jaw, 
the  law  of  its.  nature;  a  law  emauating  iVotn 
Him,  ejiforced  by  the  physical  powers  actirig 
upon  cca'tain  stractiires,  and  ])ro<hu‘inLr  certain 
necessary  effects  under  His  conblaui  superhiten- 
fleiiGe,  direction,  and  action,  taj  and  In*  thobC 
powers.  .  •  -  ,  ■  ;  :  ■ 

The  intestinal  woians,  as  well  sonu;  other 
parasitic  animals,  are  many  of  them  so  remark¬ 
able  for  the  situation  in  which  we  discover  them, 
that  their  transport  to  the  spot  wliere  they  arc  to 
exercise  their  function  seems  almost  iniracnious. 
How  a  mite  should  find  its  way  into  the  human 
brain  seems  past  our  conjecture.  Wc  caniK»t 
clearly  ascertain  by  what  means  the  eye-worms 
are  conducted  to  their  assigne<l  station,  imr  how 
the  various  species  of  tape  worm  invariably 
select  each  its  proper  pabulum  :  the  same  holds 
good  with  regard  to  the  cyst-wonusd  or  hyda- 
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tids.  Do  they,  like  the  Infernal  Fury,^  as  fabled 
by  Linn6,  fall  from  heaven  upon  the  earth  and 
waters,  and  instantly  bury  themselves  in  their 
allotted  animals  ?  But  to  speak  soberly,  all  we 
can  safely  affirm  is,  that  He  who  decreed  the  end 
decrees  the  -means,  and  these  probably  are  phy¬ 
sical  ones  under  his  direction.  He  it  is  who 
guides  the  punitive  animals  that  he  employs  to 
their  several  stations.  Is  there  not  an  omnipre¬ 
sent  Deity,  whose  action  is  incessant,  and  co¬ 
extensive  with  his  presence  ?  He  it  is  that,  as 
the  Prophet  speaks,  causeth  it  to  rain  upon  one 
city,  and  not  to  rain  upon  another  city ;  that 
employs  his  instruments,  both  of  benediction 
and  punishment,  according  to  his  will.  It  is 
He,  who  by  secret  paths,  and  by  means  that 
mock  our  researches,  conducts  to  their  assigned 
station  the  animals  in  question.  Every  power 
of  nature,  every  physical  agent,  is  at  His  dis¬ 
posal.  His  is  the  earthquake  and  the  volcano ; 
the  lightning  of  the  thunder;  the  fire-damp  of 
the  mine ;  the  overwhelming  violence  of  the 
water  flood  ;  the  windy  storm  and  tempest :  His 
is  the  wide-wasting  sword,  that  destroys  my¬ 
riads,  and  the  pestilence  that  walketh  in  dark¬ 
ness,  and  carries  off  millions ;  and  He  gives  his 
commission  to  all  his  scourges  against  indivi¬ 
duals  as  well  as  against  nations,  which  they  un- 


Furia  hifnrnalu. — L. 
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honsciously  execute  ami  cannet  exceed,  for  lie 
sajJli  to  tliem,  as  to  tlie  raging- sea,  Hitlierto  shall 
yc  come  and  no  further,  and  here  shall  the  work 
of  destriictiorrceasd. 

We  have  a  remarkable  instajici-.  f%j'  this  special 
giiidaBce  and  employment  of  naiund  cihjecis  in 
the  case  of  the  prophet  Jonah,  winas  iu’.  diso¬ 
beyed  the  word  of  the  Lord.  In  the  hrst  place 
God  mnt  mif.-a,-  great  wind  into  the  sea  :  in  tin- 
next  he  prepared  a  great  fish  to  swailosv  him 
alive  when  he  should  be  cast  oun-hoard,  and  at 
the  Lord's  command  the  same  animal  cast  liim 
upon  the  dry  land.  Next  God  prepared  a  g(«urd 
for  a  shadow  'against  the  heat:  alter  that  Iu- 
jyrepared  a  worm  whieli  destroyed  tin;  gonrd ; 
and  in  the  last  place  lie  ;prcpu/(,(/  a  dlmt  ensi 
windp  or  a  heat,  like  the  sirocco,  without  soumL 
In  all  these  cases  the,  object  employed  was  a 
physical  object,  under  the  imnu'diato  direction 
of  the  Deity.  The  wind,  the  fish,  tfic  gourd,  (he 
worm,  the  heat,  were  not  new'  creations,  but 
well  known  objects,  acted  upon  to  take  a  parti¬ 
cular  direction  so  as  to  prodtice  particular  events. 

By  what  m  lien-  said,  J  by  no  means  as-.cri 
the  doctrine  of  inevitable  fate,  for  then  there 
would  be  no  use  in  the  employment  of  means 
of  prevention.  Sir  H.  DavyV  safety-lamp  wouhl 
not  preserve  the  life  of  the  miner,  nor  Dr.  Frank- 
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Ims  conductor  disarm  the  thunder  cloud;  alicl 
all  the  other  means  that,  non  sine  Deo,  have  been 
invented  to  render  harmless  the  action  of  the 
physical  powers  under  certain  circumstances  ; 
but  I  would  merely  assert  that  constant  super¬ 
intendence  of  the  Deity  over  the  world  that  he 
has  created,  and  Who  upholdeth  all  things  hy  the 
word  of  his  poiver,  which  v/e  call  Providence,  by 
which,  in  general  as  well  as  individually,  his  will 
has  foil  accomplishment ;  and  every  substance 
or  being,  whether  animate  or  inanimate,  takes 
the  station  which  he  has  assigned  to  it.  This  is 
no  miraculous  interference  out  of  the  general 
course  of  nature,  but  the  adaptation  of  that 
course  to  answer  the  wise  purposes  of  Provi¬ 
dence,  which  selects  individuals,  and  distin¬ 
guishes  them  from  other  individuals  by  events, 
as  to  this  world,  seemingly  prosperous  or  adverse, 
hut  which  have  their  ultimate  reference  to  the 
spiritual  world,  and  to  their  final  destiny.  As 
God  willeth  not  that  any  should  perish,  so  he 
withholdeth  not  from  any  the  means,  that,  if 
duly  used  and  improved,  will  be  sufficient  for 
his  salvation  ;  and  in  all  his  dealings  with  man¬ 
kind  he  hath  this  great  and  merciful  object  in 
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Note  1,  p.  2. — The  life  and  motion.  The  word  life  may 
perhaps  here  be  used,  in  some  sense,  improperly ;  but  the 
original  motion  caused  by  the  agency  of  the  Spirit,  and 
followed  by  Light  and  Expansion,  may  be  called  the  birth, 
or  beginning,  of  the  life  of  the  world,  which  followed, 
under  the  Divine  Guidance,  as  a  consequence  of  it.  I 
speak  only  of  animal  life,  not  of  spiritual,  which  resulted 
from  the  immediate  insufflation,  if  I  may  so  use  the  term, 
of  the  Deity  himself.^ 

I  may  here  be  permitted  to  observe  that  the  Mosaic 
account  of  the  beginning  of  creation,  especially  of  the 
incubation  of  the  Holy  Spirit  and  its  consequences,  has 
been  transplanted,  by  many  oriental  and  occidental 
nations,  into  their  cosmogonies.  The  circumstances  and 
consequences  of  it  have,  in  most  cases,  been  altered  from 
their  original  simplicity ;  and,  in  some,  it  has  been  assumed 
as  a  foundation,  on  which  an  Atheistic  Philosophy  has 
been  erected  amongst  the  Greeks.  But  when  we  consider 
attentively  the  terms  in  which  these  dogmata  are  deli¬ 
vered,  and  recollect  that  the  Gods  of  the  Greeks  and 
•Romans,  especially  him  who  was  invocated  as  the  father 
of  gods  and  men,  were  really  the  great  elementary  powers 
which  under  God  govern  the  universe — whence  Homer 

^  Genes,  ii.  7,  comp.  John.  xx.  22. 
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Ham ;  whence  he  was  afterwards  designated  as  Hampn, 
or  Ham  the  sun,  and  became  the  Jupiter  Ammon  of  the 
Greeks.! 

The  idea  of  the  incubation  of  the  Spirit,  of  its  being  the 
principle  of  love  that  was  in  action,  and  that  it  produced 
the  first  motion,  prevails,  more  or  less,  in  all  the  cos¬ 
mogonies. 

Aristophanes,  in  his  Aves,  gives  an  account  of  the 
Grecian  cosmogony,  which  proves  that  the  heathen  gods 
of  the  Greeks  were  all  subsequent  to  the  original  creation 
of  matter,  in  a  passage,  of  which  the  following  lines  are 
nearly  a  literal  translation  : 

Once  Chaos  wiis  and  Night,  dark  Erebus 
And  ample  Tartarus ;  but  Earth,  and  Air, 

And  Heaven  were  not.  First  blackwing’d  night 
In  th’  infinite  gulfs  of  Erebus  brought  forth 
The  wind-nurs’d  egg,  from  which  in  circling  hours, 

Love  the  desir’d,  his  .shoulders  golden-wing’d, 

Sprung  like  a  wind-swift  vortex,  he  who  mix’d 
With  Chaos  wing’d  and  dark,  and  Tartarus  wide 
Nested  our  race,  and  them  brought  first  to  light. 

Ere  love  commingled  all,  hnmortal  Gods 
Were  iione,  but  from  that  commixture  rose 
Heaven,  Sea,  and  Earth,  and  Gods  incorruptible. 

Wind-mirs’d  egg.  Gr.  vTrnveyMv  uov.-  Literally,  the  egg 
under  the  wind,  alluding  to  the  incubation  of  the  Spirit. 

Love.  This  is  the  motion  infused  by  the  Spirit  into  the 
chaos  which  was  followed  by  light  and  expansion,  and 
the  whole  harmonious  circle  of  creation,  in  which  there 
was  no  discord,  but  all  was  very  good. 

His  shoulders  golden-wing’d.  Gr.  lri?Aav  varov  vrlepuyoiv 
Xpua-Mv.  Literally,  his  back  shining  with  Iwo  golden 


Cudvjorih,  1.  ii.  338, 


wHitj's  ,■  t;besc  two  s:oiflen  wings  wore,  pei-im|w,.,/*ir/ii.«n'i 
the  t't paH'jni);  which  cani'^d  love  thfongh  his  whole 
work.  .  ^  ^ 

Spi’-i}^,  d’-.  £??.«'£'.,  germinated. 

Wi}/ri-f7.’ n':  vmfex.  Or.  =wef  .-o  - h-.A;.  Lke/ally, 


like  whh'lwjnds.  or  whirlnooii-’.  swift  a."  tlsr  v.n 

id. 

il'l  ,rko 

v.ii'te'i  irif'k  Ck  ice  ‘iriupit'  ,;?»/  Jo*’ 

1  G-.Or.  ; 

h  GG 

t::r;  /  i/or  it/ju.  Tx'.i*-  df'Cnkm  h 

<a  ormuiwn 

tntpotog"  in 

to  chroi^  and  bcgiiirhcg  fo  proauce 

ordei , 

A  Of  fed  0 

ur  /  ace.  Gr.  T  sird  rs  yir.c: 

■  The  IjihL 

here  claim 

an  earK'.  origin.  The  ailnsion  .probably .  is  tt> 

the  mitnda 

ne  egg  and  the  birth  of  winged,  lovi 

Bui  froi 

/i  llini  co/suniit^fW'  ro,,'  hfcicen;  .'ca, i 

jieJ  esrtk,  Ac. 

Gr-  So,(-;4<-/ 

:/j£ioi  k  Gp-',  frwt.p  c'/f.er  '-ex.'ii, 

•:  T.,  .Ha., 

crai'T^-,'  7s  B'ay  j-’j.'-a:;.-'  y.oS"  Literaliy,  ‘one 

thing  doing  mingk-n  with  ocean,  and 

earth,  and  iSk  i' wrrrr.ptibk  r-.tc  tf  dm  inur.oiiai  Gods 
wmre  orodiict'd,*-  :  ■  ■  a  ; - 

It  is  svideaf.  from  this  passage  that  thuse  whom  the 
Greeks  acr-iiin’ed  thei  ’  Gods  v  ere  the  eleDit’irts,  the  Uca- 
veji’v  bodi-’s,  ard  other  works  of  crearioR  7aw  thep 
dtc  ini’c  a  lu\  (i-i^rjilppe/)  yinu 

sfri'crJ  dtc  ■'re'}f./i'£  m-ve  tJ-an  ike  Cre'iffjT.  irhts  u  kltssfii 
tor  ever.  -  .  ■  -  ■  '  ■ 

yoTB  2,  p.  .5  .^~l\mdr:4  Vro/sGtr.  I  ailude  hero  to  the 
tzia’aniic  llcptkre,  ihoss  especially  winch  arc  now  seen  only 
in  a  trssii  -fate,  inaoy  of  wlilch  irstead  of  legs  are  fur- 
nishi'd  wtch  nrddios  i  as  the  h  kf/f /o<-o,vri  and  Pk^imemn, 
These  animels  s-^ooi  i.iTetrocTaie  bHwoeti  the  mvpliihioas 

sevf'al  cl  aiactej’s  in  con.mon  wjw'i  soniC  of  tire  Cetaceans, 
.Amphibians,,  .coc.  -  .  ■ 
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Note  3,  p.  8. — Intermediate,  as  it  were,  between  matter 
and  spirit.  I  find  a  similar  idea  in  the  Nouveau  Diction- 
naire  D’Histoire  Naturelle,^  “  Le  mot  de  matiere  porte 
avec  soi  I’idee  d’un  corps  lourd  et  grossier :  cependant  il 
est  des  substances  auxquelies  on  donne  le  nom  de  matiere, 
telle  que  la  matiere  etheree,  et  qui  sont  d’une  si  inconceiv¬ 
able  tenuite,  qu’on  diroit  qu’elles  tiennent  le  milieu  entre 
I'esprit  et  la  matiere.”  Sir  Humphry  Davy  seems  to  have 
adopted  a  similar  opinion,  which  I  have  given  in  another 
part  of  this  work ;  ®  and  Dr.  Wollaston  also,  in  his  Religion 
of  Nature  delineated,  asks — “  Might  it  not  be  more  reason¬ 
able  to  say,  it  (the  soul)  is  a  thinking  substance  intimately 
united  to  some  fine  material  vehicle  which  has  its  residence 
in  the  brain  V’  '^  And  again — “  If  we  should  suppose  the 
soul  to  he  a  being  by  nature  made  to  inform  some  body, 
and  that  it  cannot  exist  and  act  in  a  state  of  total 
separation  from  all  body ;  it  would  not  follow  from  thence, 
that  what  we  call  death,  must  therefore  reduce  it  to  a 
state  of  absolute  insensibility,  and  inactivity,  which  to  it 
would  be  equal  to  non-existence.  For  that  body,  which 
is  so  necessary  to  it,  may  be  some  fine  vehicle  that  dwells 
with  it  in  the  brain,  and  goes  off  with  it  at  death.^  This 
vehicle,  which  is  so  necessary  to  the  soul,  dwells  with  it 
in  the  brain,  and  goes  off  with  it  at  death,  he  further 
supposes,  is  that  by  which  it  acts  and  is  acted  upon,  by 
means  of  the  nerves.®  This  vehicle  seems  not  very  diffe¬ 
rent  from  the  vital  potvers  of  modern  physiologists,  who 
regard  the  nervous  power  as  their  agent.® 

The  Doctrine  of  a  vehicle  for  the  soul  which  accom- 


1  xix.  449.  article  Maticres.  Patrin. 

’  See  VoL.  II.  p.  2.53.  ^  P.  192. 

^  Ibid.  196.  ®  lUd.  197. 

®  Dr.  Wilson  Philip,  in  Phihs.  Tr.  1829,  271.  278. 
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must  have  been  offered  immediately  after  the  former  sa,d 
event,  would  have  caused  the  annihilation  of  a  species; 
which,  in  conjunction  with  the  circumstance  of  Noah 
being  directed  to  admit  clean  animals  into  the  ark  by 
.?ei'e/ts  the  male  and  his  female,  afforded  no  slight  ground 
lor  Lightfoot’s  supposition  alluded  to  in  the  text.  He 
thus  expresses  his  opinion.  “  Bestice  mimde.  creattz  sunt 
septenm,  tria  paria  ad  prolern,  et  reliqiuz  singula:  Adamo 
in  sacrificium  post  lapsum :  at  immunda  tantumimdo 
hijKe,  ad  generis  ptropagatmieni”'^  Lightfoot  here  speaks 
of  three  pans  and  a  half,  and  some  wu'iters  quoted  by 
Poole,  seem  to  think,  that  the  same  number  were  received 
into  the  ark,  and  that  the  seventh,  a  male,  was  intended 
for  sacrifice  after  the  deluge;  others  think  there  were 
seven  pairs. 

Note  6,  p.  11. — In  the  fiercest  enmity  and  opposition 
to  each  other.  There  was  a  show-man,  who  in  the  year 
1831,  exhibited  on  one  of  the  London  bridges,  as  I  was 
informed  by  a  friend  upon  whose  accuracy  I  could  rely, 
the  animals  here  spoken  of  in  a  state  of  reconciliation. 
In  one  cage  were  cats,  rats,  and  mice,  and  in  another 
hawks  and  small  birds  living  together  in  the  utmost 
harmony,  and  without  anj^  attempt  on  the  part  of  the 
predaceous  ones  to  injure  their  natural  prey. 

Note  6,  p.  16. — Concerning  the  kind  of  lohicli  inter¬ 
preters  differ.  The  Septuagint  renders  the  Hebrew  word 
C3JD,  which  our  translation  renders  lice,  by  cmicpcc,  wdiich 
is  supposed  to  mean  tlie  moscpaito  or  gnat,  but  1  cannot 
help  thinking  with  Bochart,'''  that  it  rather  means  the 


'  Liglitfooti  Opera,  Ed.  Leusden.  i.  id-i.  coni.  ‘2. 
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/p«se.  not  only  on  account  of  its  devivatloiv  froni' a -fooV 
P;  which  signifies  to  fix  firo%,  which  agrees  better  with 
the  anirasl  just  named  than  with  the  mosquito,  but  also 
because  it  was  produced  from  the  dmi  of  the  earth  like 
other  apterous  animals,  and  not  from  the  waters,  like,  the  . 
winged  ones.^  The  African  negrooSj-  as  was  before' -ob~, 
served,  have  a  peculiar  louse.?  - 

Note  7,  p.  17. — Geologists  have  ohsetved,  frvm  the 
remains  of  plants  and  animals  embedded  i?i  the  .-tmtn  of 
this  and  other  northern,  countries,  that  the  climate  tnu’^f 
formerly  have  been  tvarmer  than  it  how  is.  That  the 
iiiciination  of  the  earth’s  axis  w'as  once  diffeient  from  what 
it  now  is  was  a  very  ancient  opinion;  but  ivh.ncn-er  might 
be  the  cause,  the  fact  seems  to  have  been  ceriain,  from 
the  existence  iii  very  high  latitudes  of  ibe  plants  and 
animals  here  aJInded  to,  such,  as  various  species  of  palms, 
of  elephants,  liippopota.mi,  turtles,  and  similar  tropical 
forms.  Olivier  indetcd  has  conjectured,  that  tiic  carc.isf’ 
of  a  mammoth  found  in  Siberia  belonged  to  a  cold  climate 
because  it- %vas  clothed  with,  wool  a.s  well  a.s  hair.  Its 
hair  -was  stated  to  consist  of  three,  kinds.  One  bein^• 
stiff  black  long  bristles, . another  ihjxiblo  hair  of  a  reddish 
broivn.  colour,  and  the  third  a  reddish  broivn  wool  which 
grew  among  the  roots  of  the  )on;r  hair.®  N'wv  with  I'osjiect 
to  -sheep,  there  is  evidenth  .i,  uifil'i'cnct'  with  regard  to 
their  coat  in  those  that  live  m  warm  climates,  and  those 
that  inhabit  cold,  ones,  the  cu.it  of  the  former  usually 
consisting  chiefly  of  hairs,  a.,n  iiie  latter  of  wool;^  hut 

'  Genes,  i.  ‘i!,  '  . 

Fabr.  Si/st.  Anlliat.UQ'.^Z. 

Cuvier,  Tkeorij  of  (he  Earth,  by  .lameson,  275, 

.*  Nee  above,. V'ol.  I,  ji.  64. 
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Dr.  Buckland,!  and  Dr.  Virey-  have  advanced  some  satis¬ 
factory  arguments  vrhich  prove  that  the  Mammoth  could 
not  have  existed  in  the  countries  in  which  its  fossil 
remains  are  so  abundant,  if  it  had  been  exposed  to  a 
great  degree  of  cold.  It  is  remarked  with  respect  to  the 
remains  of  fossil  elephants,  which  are  so  numerous  without 
the  tropics,  in  regions  too  cold  for  their  existence,  that 
none  have  been  hitherto  found  in  those  countries  which 
they  actually  inhabit  at  the  present  time.®  This  throws 
no  small  degree  of  doubt  upon  that  hypothesis  which 
assigns  them  for  their  habitation  the  countries  in  which 
their  remains  are  now  deposited :  but  with  regard  to  the 
remains  of  coral  reefs  ^  found  in  the  Arctic  seas,  no 
doubt  can  be  entertained  that  at  the  period  of  their 
fonnation,  those  seas  were  warm  enough  to  suit  the  tem¬ 
perature  of  the  animals  that  formed  them ;  but  which  no 
longer  exist  and  rear  their  structures  in  those  latitudes. 
I  met  with  the  following  extract  in  the  Literary  Gazette 
for  April  7,  1832 ;  it  is  taken  from  a  work  entitled  Siv 
Months  in  North  America,  by  G.  T.  Vigne,  Esq. :  “  The 
fossil  remains  of  about  thirty  animals,  now  supposed  to 
be  extinct,  have  been  found  at  the  Big-bone  lick;  and 
Mr.  Bullock  conjectures  that  there  are  more  remaining. 
That  these  animals  did  not  perish  on  the  spot,  but  w'ere 
carried  and  deposited  by  the  mighty  torrent,  which  it  is 
evident  once  spread  over  the  country,  is  probable  from 
the  circumstance  of  marine  shells,  plants,  and  fossil  sub¬ 
stances  having  been  found  not  only  mixed  with  the 
bones,  but  adhering  to  them,  and  tightly  w'edged  in  the 


'  Supplement  to  Captain  Beechey’s  Voyage,  ii.  355,  356. 

2  N.  D.  D’H.  N.  X.  162. 

3  md.  169. 

<  Dr.  Buckland  in  the  Appendix  to  Bcechcy's  Voyage,  ii.  355. 
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ill  .ilosis  blc.sMOo  —  I/'e  c/er/i  coaclietli  boicalJt.^  The’ 
exprcs^ioD  in  the't  j-e  ■  ^  .  ciJciitU  iJIlki  nn  ,  ’ 

under  tiie  cru-t  of  the  caPk,  from  viiPli  Ue^s..  >>-  mi-  l,e 
derived;  and  whicli  is  emphatically  dcscubed  as 
beneath,  as  if  the  mighty  waters  it  contained  were  lying 
in  repose  like  a  beast  at  rest,  and  chewing  the  cud,  in  con¬ 
trast  with  the  incessantly  fluctuating  and  stormy  ocean. 

When  the  children  of  Israel  murmured  for  water  in 
Rephidim,  Moses  at  the  Divine  command  ‘-mote  the  lock 
in  Horeb,  and  water  flowed  out  of  it  in  a  Cv.  jsou-.  ,cdm, 
which  there  is  reason  to  1joIi;re  followed  the  i  i  h  ,i  r 
wanderings  ih  vildenw's.  If  lu  roi  d  i  ilm 

nature  of  that  diy  luid  tJnrsiy  land  vdhert  lo  n/ti  w,  i(: 
is  evident  t}.  daw  p.  rci.  lial  siream  could  not  be  derived 
from  the  cljiul-  thiil  ’’ovcrcd  round  ^he  summits  of  Mount 
Sinai,  the  rocks  of  that  district  were  washed  by  no  rivers 
derived  from  above,  and  seem  not  calculated  for  perco¬ 
lation.  But  what  was  the  case — the  stroke  of  the  wonder¬ 
working  rod  of  the  Lawgiver  of  Israel  produced  a  fissure 
in  the  rock,  which  opened  a  channel  through  which  tlie 
waters,  before  in  repose  in  the  great  deep,  rushed  foi’th  in 
a  mighty  stream;  and  therefore  the  Psalmist  says — He 
clave  the  rocks  hi  the  wilderness,  and  he  gave,  theni  drink, 
as  out  of  the  great  abysses.  Alluding  evidently  to  a  source 
of  sweet  waters  below. 

The  prophet  Jonah,  in  tlic  prayer  he  uttered  when 
incarcerated  in  the  fish’s  belly,  has  tliese  words — f  wenl 
doivn  to  the  hotloms  of  the  moxuttniv.s ;  the  earth,  wdh  her 
bars  icas  abmit  me  for  ever.'*  A  pjarallci  exjir'wsion  is  u^ed 

in  Moses’ song — A  fire  shall  barn  to  the  tovresl  hell - 

it  shall  set  on  fre.  the  foundations  of  the  monuiains. ' 


Heb.  nn.n  ny:i' 
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ment,  and  to  arrive  at  the  truth  as  to  what  changes  may 
have  taken  place  in  it,  and  by  what  means.  When  we 
further  consider  that  we  are  informed  by  the  highest 
authority,  that  the  original  earth  and  its  heavens,  with  all 
their  animal  inhabitants— those  only  excepted,  which,  by 
his  command,  took  refuge  in  a  vessel  built  according  to 
his  direction — were  destroyed  by  a  universal  deluge,  which 
overtopped  the  highest  mountains,  and  continued  in  force 
for  nearly  a  year :  when  this  great  catastrophe  is  duly 
considered,  surely,  from  the  account  given  of  it  in  Scrip¬ 
ture,  much  may  be  gleaned  that  will  throw  a  light  upon 
the  subject,  that  can  never  be  struck  out  by  the  unassisted 
investigations  of  the  Geologist  who  can  penetrate  so  little 
below  the  earth’s  surface. 

My  own  knowledge  of  Geology  and  its  principles,  as 
now  laid  down,  is  too  slight  to  qualify  me  to  compare  them 
with  what  has  been  delivered  in  Scripture  on  the  subjects 
here  alluded  to ;  but  as  it  appears  to  me  that  the  scrip¬ 
tural  account  of  the  great  Cataclysm  has  not  been  duly 
weighed,  and  its  magnitude,  duration,  momentum,  varied 
agency,  and  their  consequences,  sufficiently  estimated  by 
geologists,  I  will  endeavour,  as  briefly  as  I  can,  to  call 
their  attention,  and  that  of  Christian  Philosophers  in 
general,  to  the  most  striking  features  exhibited  by  it,  as 
stated  in  the  seventh  and  eighth  chapters  of  the  book  of 
Genesis,  still  requesting  them  to  bear  in  mind  these  words 
of  the  poet,  as  expressing  my  own  feelings. 

Fungor  vice  cotis  exors  ipse  secandi. 

My  only  wish  being  to  excite  others  better  qualified,  by 
their  knowledge  both  of  Scripture  and  Nature,  the  Word 
and  the  Work  of  the  same  Almighty  Being,  to  undertake 
the  task. 

It  must  be  borne  in  mind  that  the  scriptural  account 
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forUi  torrents  of  incalculable  force  and  volume.  Tjie 
vestiges  of  such  clefts  in  the  earth’s  crust  are  still  to  be 
traced  in  many  places.  Malte  Brun,  in  his  Geographi/ , 
observes,  with  respect  to  valleys — “Those  which  are  found 
between  high  mountains  are  commonly  narrow  and  long, 
as  if  they  had  originally  been  only  fissures*  dividing  their 
respective  chains,  or  for  the  passage  of  extensive  torrents. 
The  angles  of  their  direction  sometimes  exhibit  a  singular 
symmetry ;  we  see  in  the  Pyrenees,  says  M.  Raymond, 
some  valleys  whose  salient  and  reentrant  angles  so  per¬ 
fectly  correspond,  that  if  the  force  that  separated  them 
W'ere  to  act  in  a  contrary  direction,  and  bring  their  sides 
together  again,  they  would  unite  so  exactly,  that  even  the 
fissure  would  not  be  perceived.”^ 

2.  The  windows  of  heaven  were,  opened — is  stated  by 
Moses  to  be  the  second  cause  by  which  the  deluge  was 
effected.  The  word,®  which  in  our  translation  of  the 
Bible,  is  here  and  in  other  places  rendered  windows,  does 
not  mean  an  opening  for  the  transmission  of  light,  for 
which  another  term  is  usually  employed.'*  In  the  Septua- 
gint  and  other  ancient  versions  it  is  supposed  to  signify 
water  falling  from  the  heavens  in  large  masses,  and  cataract 
or  a  corresponding  term  is  used. 

The  radical  idea  is  that  of  lying  in  wait,  as  a  wild  beast 
in  its  den.  In  other  parts  of  Scripture  it  is  used  for 
dovecots,  or  the  holes  in  rocks  that  doves  frequent ;  ®  for 
the  sockets  of  the  eyes;®  for  the  heavens  when  shedding- 
copiously  blessings  or  plenty;'*  and  for  the  action  of  some¬ 
thing  from  above  producing  earthquakes.® 

*  nj?pa  is  Hebrew  for  a  7)alley,  and  rpaj  is  the  verb  used  to 
express  the  disruption  of  the  fountains  of  the  great  abyss. 

*  System  of  Geography,  I.  i.  168.  E.  Tr. 

®  “  p‘?n  *  Tsai.  lx.  8.  «  Ecclcs.  xii.  3. 

2  Kings,  vii.  2.  Malachi,  iii.  10.  "  Tsai.  xxiv.  18. 
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veiirmieO  thi'nd.  fh(*  kite  'Rrv.  Wm.  Joit?'-,  'if  Aat'- 
itnid — w’eii  known  for  his-  knowledge  ot  the  Hebrew^  arwl  - 
tlic  -i  rii 'e!y  du(i  ekiJAv  (>l  ki"  re.-.p-nche,'-’  on  fveiy '-uliject 
cojiiKcOd  vith  ihr*  iiucipn latino  uf  Scnplme  —  in  hiii 
Physic}' pi  ih‘  ^  pr  ■■-‘i.- himself,  enn- 

fprni!i_  f]’!'  t)  I'bi  in  qi  I'.-lji'.!.  Ske  ,o]j.e-'  tisen  ihal 
tIk.  m«  fi’’’VPii  dn'vav’arJ",  fnv  .hie;  |nnp5My  llituunh 
tlin-n-  wh’cli  aio  calicci  mi/i'lurs  o;  /.’’uVith  T-'he^e 

may  veiy  ob.-ciirc  f-'niib  to  expmf-s  sudi  a  sni'.e  by  ; 
]>ut  Jicnvev  is  ihc  jh  .^Ntmenf,  or  expariflcd  -nkhstasici  oJ  tin 
atmosphere  y  and  vjtitdoios,  as  tliey  are  here  calied,  are  ,- 
lioh"''.  Ill  ehaiiHids  of  rnj  ^  led,  The  '-diim  word  is  u-cd 
*'cr  rlunac’''-  ’  (iiioiph  nhjeo  ‘-nnek"  passes,  and  for  the 
holes,  piobaldy  <  lids  of  •  -.ck,  ui  which  ihe  doves  of  the 
eastern  covtritxies  have. their  nab.uatioii. ■  y,  ■.  n.- 
It  sf,  dvcs  ii,e  as  iw'-  '  -n  'irprnbabk  that  the  term  I  am 

epeoking  of  miv  a.i.ul  */•  lo/nr/io  .lad  difir  tinitre, 

V  hicii  'o  s  bo  ''  im  iJ  Dm  rhn/oti  o^  of  tins  globe,  by  which 
Ps  sobt'-  r  lima  I  fif>.  co’ijir’uiicate  with  the  sJaio-phcre, 
and  ‘ij  wii’ch  ihe  air  rasinng'  inio.the  earth,  when  circum- 
stai'c..*.  ur  tavourable,  .may  pos.sibIy  act  the  piarr  i.if  the. 
fibled  CS^'ops,  and  blow  them  up  previous  -to -an  enip-' 
lion;  thus  they  become  iitenilly  channels ,  or  chimneys, 
Ihioi.ch  which  Die  maltci  cun^iitntiiig;  the  expiinsc  or 
nimaui' lit  p<is~,n'..  pilhi  i  /low  hcnyi'ii,  or,  in  au  ernplion, 
'rurmiC  laiven.  Tiie  expvesKion,  in  Isaiah,  quoted-  above, 
T'"  a  o'ff  ?' s  /’  )//?  op  hpl  *  fi'p  opened,  and  ihe ymnJa- 
hiP)'  Ip  t/ .  ei '/  do  c/,  Ji  xjif,  to  indicate  that  earth- 
q4ifko'  lie  coiKHfid  e  iDii  thf  opcniiiu  of  the  windows  of 

'  Hosea,  xiii.  3.  .  --  ■  ,  ,  ;  ■  '  ■ 

-  liai.  lx.'  8.  See  .lone.s’  x.  2(M; '  Sec  also  Park- 

Imrst,  J/et),  .ke.r,  inifler  3.-i,y  11.  ‘ 

=  Heb.  orios  ' 
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heavei),  thus  pointing  to  volcanic  action  as  the  respIt. 
Still  the  expression  is  ambiguous,  and  requires  further 
elucidation :  it  may,  however,  be  intended  to  include  both 
interpretations.  The  violent  disruption  of  the  fountains  of 
the  great  deep,  which  appears  to  have  been  the  first  step 
towards  producing  the  deluge,  since  God  generally  emplo3's 
means  to  effect  his  purposes,  was  probably  occasioned  by 
the  expansive  power  of  heat,  and  the  same  agent  would,  as 
it  does  at  this  very  time  in  some  countries,  send  out  the 
waters,  and  it  seems  equally  probable,  that  in  proportion 
as  the  waters  rushed  out  the  air  would  rush  in  and  take 
their  place,  and  thus  form  a  centre  of  I'epulsion,  or  vis 
centrifuga,  to  counteract  the  pressure  of  the  superin¬ 
cumbent  waters.  It  seems  not  improbable,  if  this  were 
the  case,  that  in  its  transit  from  the  surface  of  the  earth, 
to  its  centre,  the  air  might  brifig  with  it  vast  cataracts 
of  water  attended  by  thunder  and  lightning  and  other 
electric  phenomena. 

Heat,  the  most  elastic  of  all  fluids,  at  the  first  creation, 
under  the  name  of  the  expansion  ox  firmament,  acting  in 
the  bosom  of  the  chaotic-waters  divided  them,  and  there¬ 
fore  it  is  consistent  with  the  Divine  proceedings  that  the 
same  mighty  element  should  be  put  in  action  to  bring 
them  again  together.  And  we  learn  from  Sci’ipture,  that 
the  same  irresistible  agent  will  be  employed  for  the  destruc¬ 
tion  of  the  present  earth  and  its  atmosphere  or  heavens, 
which  are  reserved  unto  fire,  iclien  the  heavens  shall  pass 
away  ivith  a  great  noise,  and  the  elements  shall  melt  wdh 
fervent  heat ;  the  earth  also  and  the  works  that  are  therein 
shall  be  burned  iip^  As  the  opening  of  the  windows  of  tin; 
heavens  seems  the  consequence  of  the  breaking  up  of  the 
fountains  of  the  great  deep,  it  is  therefore  mentioned  in 
the  second,  place. 

>  2  Pet.  iii.  10. 


:JB:J  AI'PENOiX.,  NOTES, 

'Dio  nisirnnifiit  ot  DWint-'  Pow'-J'  fo  rii'ocluoe 

file  d{-[ui>*‘  e'as  xtin.  Ayid  ilu'  min  vaf,  vprm  the  earlh 
i'fyi'ly  (hiyx  mid  fort n  nighlsA  it  is  a  coJiixnoTi  form  '  of 
ftX|n'C',ssoo,--  If  ritiiM-  as  if  Jis-aveu  ar-d  i;artli  would  couie 
;  and  (Jiis  prohably  was  tia  c}ja’':icter  of  the  oin 
find  Si.'.n  fdlJ  for  forty  Sgi  ikom-m,  or  eiitin-  days  of 
Inx-dy-four  fiours,  A  i. ;Kto,!!cr  that  doe=  not  require 

'By  tiio  liuilrd  operidiorj  of  these  th  or  mighty  agents^ 
gtrided  by  the  .Almighty  hand  of  the  Deity-— *  fF/tf3,«  wa?/.  ' 
?s  in  the  sen,  <nid  vehose,  path  is  in  the  great  waters,  and 
whose  footsteps  are  not  known" — -the  nvaters  kept  gradually 
rising  a.nd  prevoiline'  more  and  more,  till  they  overtopped 
ail  the  high  monntcurjs  fmt  were  unner  the  who’c  heavens, 
fifteen  enbit.?."*  by  winch  the  lliviue'  decree  to  destroy  the 
earth.  witl\  nil  ii.s  in'lifibifttiiTs,  both  rational  and  irrational, 
^vcppt  those  in  the  vu'K,  was  t'lddy  eveented.  ith  respect 
to  the  earth  il  self,  when  wm  coosidev  thevioknt  action  of 
the  ascending  and  descending  waters,  and  of  the  firmament 
nn'vnv,  arris  ;  tile  disi  aptions.  dislocations,  intro¬ 
versions,  comminutions,  deportations  here  and  there  of  the 
original  strata  of  the  .crust  of  our  globe, .can  scarcely  be  cpii- 
ceived,  and  are  still  more  difficult  to  calculate  and  explain, 
exactly.  In  the  waters  thus  again,  as  at  the  creafioft, . 
masters  of  the  whole  .earth,  God  had  an  instrument  hy 
wdiich  his  will  with  respect  to  its  0rttst,  _and  the  changes 
to  take  place  in  it,  miglit  have  full  accomplishment, ,  espe-. 
cially  when  , we' consider  the  long- '  time '  during  which  the 
waters  kept  rising  or  prei’a-iled,  till  they  reached  the  height 

i  Geraej. Ixxvii.  19.'  .  ' 

Oenes.  viL  19.  In  our  translation,  n’inn  in  this  vei‘se  is 
rendered'/o’ils,  and  in  the  2()t.li  mountains.  ■  •  '  ^ 

*  Ibid.  20.  , '  ,  '  ■  '  '  ' 
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necessary  to  fulfil  the  Divine  decree.  It  seems  not  clear 
whether  the  forty  days  during  which  the  rain  fell  are  in¬ 
cluded  in  the  hundred  and  fifty  days  that  the  waters  are 
stated  to  have  prevailed.  If  they  were  included,  the 
period  would  be  five  lunar  months  and  ten  days ;  and  if 
they  were  not,  it  would  extend  to  six  such  months  and 
twenty-two  days.  What  a  time,  even  according  to  the 
shortest  calculation,  for  the  continued  action  of  such  a 
body  of  fluctuating  waters,  continually  increasing,  till  they 
left  no  peak  or  pinnacle  of  the  most  elevated  mountains 
of  the  globe  visible !  Who  can  calculate  the  effects  of 
that  action  ? 

During  this  period  of  the  increase  and  prevalence  of 
the  waters,  when  the  mountains  were  covered,  all  ingress 
of  the  atmosphere  into  the  earth  by  the  chimneys  of  the 
volcanos,  if  that  is  the  meaning  of  stopping  the  windows  of 
heaven,  would  cease ;  and  the  abyss,  at  or  before  the  end 
of  it,  no  longer  vomit  forth  its  waters  by  its  innumerable 
mouths. 

Having  considered  the  secondary  causes  to  which  the 
Word  of  God  attributes  the  rise  and  prevalence  of  the 
deluge,  I  must  next  make  a  few  observations  upon  the 
means  to  which  Divine  Wisdom,  Power,  and  Goodness 
had  recourse  to  effect  this,  and  to  cause  the  waters  to 
return  to  their  ancient  receptacle.  At  the  first  creation, 
The  Spirit  of  God  moved  upon  the  face  of  the  waters.  The 
consequence  of  which  was  that  order  arose  out  of  con¬ 
fusion.  The  77iotion  was  then  begun,  by  which  the  wincP 
bloweth  where  it  listeth,  the  light  shines  forth,  lieuf 
expands,  the  clouds  are  formed,  and  the  physical  che- 

’  A>'e^(0£  HCtv  £Tt  aijp  yroXi'C  fStwr  riTit  /(/(ft  cm  TTfiv/io 

Xtyi.Tm.  Aristot.  Be  Mundo. 


iiiuhr  U>1'  gnidaDCC,  aiui  according  to  tbt-  wiH  u! 

Jci'ox'ah  oi  liostS;  arc  u:i  action,  and  fulfil  his  .purpose, 
nod  the  consecpience  is  that  The 'waJ ers  imder  i he.  heaven 
iire  a'aU'in'M.  fo(/e.i.he?‘  into  one  '-place  and  ihe  dri/  land 
appeavct'-  Susiiiat'  stej,>si'  wru'e  taken  at.  tfic  ueliige.  t'or 
G<  d  .e.’Vcinhord  Noah  and  c:a'_//  hcdap  flu  ns.  and  all  the 
taU’c  :la,  -veie  nnth  him  in  the  ark:  am/  God  wa,h  a  wind 
0.  m  veer  dm  eaiih,  and  ihe  malirs  amaapedd  It  is  uot 
liere  said,  as  on  the  occasion  just  alluded  to,  tlial  tlie 
lldly  Spi.-it  brooded  orerdbe  vraior,  but  literally  that  God 
passed  ta)  tvind  (‘sr  sptrilj  over  the  earth,  l.lie  action, 
thorig'ii  not  the  same,  was  anaiogoas,  'mind  under  the 
direction  of  God  -tvas  employed  to  do,  in  part,  wluit  the 
incnbatio'i  of  the  Holy  bpint  had  oefbre  etiected,  to  begin 
tint  aefierhy  v.iiicb  the  glob"  aitd  its  ntmosplieie  vvoiild 
'oe  again  u<uc?i]  in  smiu  piiu  the  water  auaiiii  .hvided,  so 
ihsi  one  oar:  Giouid  rjnirji  a'-  she  great  .ibos'',  il-.  de.siiucd 
a!,-ud'':  and  tn.a  oiher  be  ev.‘-pj)jdKd  lu  lim  atmospbere ; 
.r  L  L”  t"’"  ..  uai  TOcaMi',  Ihe  iliGocatcd  emst  of  die  earth 
Li  •e-.mmed  :  iae  inoilvi  suspended  in  the  water  or  float- 
ir-sr  on  it  deposited,  tim  detritus  of  the  old  one-. being 
on  ,rl,  and  oilen,  as  ji  r. ore,  mtercalated  uith  wgtiahle 
ijid  ojui  id  'Hilisiaui  es  ard  itnianis.  This  uind  from  God 
lip'i.'g  1  cs,  ..d  (.Ilf  the  eaith,  the  waters  assuaged;  that 
N.  ijiv'i  i  eje  md  rtoieuce  .cased:  the  tomitaiiis  tfl  the 
cows  ,n„l  Ti'  Uind-  vib  1  f  heaven  being  stopped;  the  one 
r,n  !  'ngf  r  ]•.>•■! H-d  fchb  d«  waieis  ujinn  the  e.irlh  ;  and  the 
o1  ne”  nol.,)  "cr  fl<''ccn<:i  d  to  oreupy  (heir  place:  and  tlie 
T.mii  hrei  c  ^e,l  lo  rad,  Wle-o  the  above  three  causes  of 
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We  are  now  arrived  at  the  last,  epoch  of  this  great 
C'ent,  the  gradual  decrease  aijd  final  subsidence  of  the 
diluvial  waters.  The  period  of  their  increase,  if  with 
Lightfoot  vve  add  the  40  days  to  the  150,  would  be  190 
days,  or,  as  was  before  observed,  six  lunar  months  and 
about  three  weeks.  In  the  seventh  month  of  the  deluge, 
as  the  same  author  observes,^  on  the  se%"enteenth  day  of 
the  month,  the  ark  rested  on  the  mountains  of  Ararat,* 
from  which  period  the  waters  returned  olF  the  face  of  the 
earth,  going  and  returning,  as  it  is  in  the  Hebrew,-’  ren¬ 
dered  ill  our  translation  by  the  vvord  continually,  but 
almost  all  the  ancient  versions  adhere  to  the  literal  sense, 
which  seems  to  be  important,  and  to  indicate  a  flux  and 
reflux  of  the  waters,  which  would  affect  the  deposition  of 
the  matters  floating  upon  or  suspended  in  them.  Whether 
this  flux  and  reflux  partook  of  the  nature  of  a  tide,  and 
was  produced  by  the  action  of  the  moon,  or  wdiether  it  w’as 
occasioned  by  the  wind,  which,  as  Solomon  observes, 
Goeth  towards  the  south  and  tiirneth  about  to  the  north,* 
does  not  appear.- 

After  the  resting  of  the  ark,  more  than  two  months  elapsed 
before  the  tops  of  the  mountains  were  seen,  and  finally, 
in  nearly  tw'O  months  more  the  waters  had  universally 
disappeared ;  and  after  their  long  domination  over  the 
earth,  lasting  nearly  eleven  months,  were  confined  again 
within  the  limits  that  God  had  originally  assigned  to 
them.  Reckoning  to  the  day  of  Noah’s  going  out  of  the 
ark,  on  the  twenty -seventh  day  of  the  second  month,  the 
whole  period  of  his  confinement  appears  to  have  been  one 


1  Uhi  supra.  *  Sec  above,  Vol,  I.  p. 

3  Heb.  yi*?n  '71>d  d'dh  utt*'’ 

*  Eccles.  i.  6. 
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,!  aii'l  ten  dayh.  It  i*  evident,  frotn  the  period  that; 
i.iibi  vi'jicd  bt'tvveeu  dn' resyng  of  the  ark, /and  the  subse- 
.jiveit '  nu'jgtueo  of  the  tf)p&  of  the  mountains  more. than - 
f\v.)  mourhs  idterwauh that  . the  subsidence  of  the  waters 
n.t  first  was  very  gradual ;  but,  in  proportion  as  their  volume 
(liinnu'  hotl,  'i  piobal  ly  hecarne  more,  and  more  rapid. ;  . 

The  tumuli  and  violence  of  tire, hesetw/iHS'  waters, .and  ■ 
ihc  i  pi'uduced  by  them,  in  the  new  mixture,  as  it 

w  urn  of  dio  bubsfances  now  forming, the  crust  of  our.^iobe, 
•-.i-i  t‘u,  pvitfmg  ir  Hito  present  order— always  under: 
th.o  direction  and  guidaiiee  of  the  Deity;  tvho  sitteth  above 
the  water~Ji:Ood,,  employing  as  his  hands’  those  physical 
a.o'ent-s  which  rale  in  nature,  to  fulfil  his  purpose — must , 
i.are  Dccn  the  rcversi  of  those  of  the  ascending  ones;,  the 
objecl  now  wa"  uot  disruption,  and  dislocation,  and- de*' 
strnction,  Init  to  form  anew  the  earth  and  its  heavens, 
which  ’ind  been  tliiw  «le  ii eyed,  and  by  the  addition  of  a.  ’ 
VI  bi  body  of  fre-h  materinh  not  enteiiig  into,  the  compo-. , 
Mtioii  of  ihr'  (id  crust  of  the  former,  to  render  it  mateiialiy 
■  I-':'  ._rd  fiom  >f ;  and  tu.u  when  the  attention  of  iiiankind 
■YUS  dltccicd  1o  the  study  of  God’s  works,  and  of  those, 
raniauis  of  the  former  world,  a  proof  might  be  sujiplied.of . 
•he  cvislencf  of  this  sad  catastrophe,  confirmative  .of  the. 
acwmm  in  Holy  Scripture,  and  adding  to  the,,  force 

of  ihe  warjimg  that  universal  corruption  Will  he  a  prelude 
'o  ui'iv  mW  deWnictiou.  ;  " 

;■  w'l  i!  an  inluntc  hosl  ol  anuuais  ot 
<  x'-i'-i  xx'x/’.fn  10'!  h,  VC  oviiblied  m  tlu  dduvia!  waters,, 

a,"  wdJ  as  the  bicalculahh  magnihidt  of  the  uw^s  of  vego-, 
table  suhsiancf  s  d  must  have  been  severed,  by  the  vio- 
I'mc'-'  of  t’iv  •'((  ro  tiom  the  eulh  ^  ''UU.U’<‘,  oi  , 

uprooled  afterw'ards  in  consequence  ot  its  being  so  tho- 
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roughly  soaked  by  them,  we  see  immediately  that  their 
dejmsition  and  sepulture,  as  well  as  the  putting  together 
again  of  the  dislocated  remains  of  the  primeval  earth,  must 
have  been  an  important  part  of  the  office  of  the  subsiding 
waters,  upon  which  I  shall  now  offer  a  few  observations. 

It  has  been  a  matter  of  surprize  that  amidst  so  many 
fossil  animals  which  are  daily  brought  to  light,  and  those 
of  some  of  the  largest  quadrupeds  in  great  numbers, ^  no 
remains  of  the  human  race  have  yet  been  discovered,  except 
in  one  or  two  solitary  instances.  As  the  deluge  was  caused 
by  the  wickedness  of  these  old  giants^  as  they  have  been 
called,  but  really  apostates,^  these  men  of  renoivn,  it  was 
evidently  a  miraculous  interference  of  the  Deity  for  their 
punishment ;  it  seems,  therefore,  by  no  means  improbable, 
that  the  place  of  their  burial  was  not  left  to  chance,  or  the 
uninfluenced  action  of  physical  causes,  but,  like  the  burial 
place  of  MoseS,  was  decreed  by  God,  and  fixed  so  as  to  be 
placed  beyond  discovery. 

It  seems  to  have  been  the  opinion  of  most  modern 
geologists,  that  fossil  animals  in  general  were  natives  of 
those  districts  or  countries  in  which  their  remains  have 
been  discovered.  But  whoever  takes  into  consideration 
the  account,  above  detailed,  which  the  sacred  writings 
give  us  of  the  universal  deluge,  and  of  the  prevalence  of  the 
waters  above  the  summits  of  the  highest  mountains,  will 
see  at  once,  with  the  exception  of  those  that  were  over¬ 
taken  and  drowned  by  the  waters  in  dens  or  caverns,  they 
must  have  floated  when  the  waters  had  reached  and 
flooded  all  the  elevations  upon  which  they  had  taken  their 
last  refuge,  and  they  would  have  drifted  off  north  or  south, 
or  in  any  other  direction  the  fluctuating  element  was 
taking,  and  if  there  was  an  idtornatc  flux  and  reflux,  fhey 

'■  Sec  Rriiqi'iiT:  Dihu-.  bio — 


=  11.  ie 
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many  regions  wlieii  uninhabited,  God  so  willing,  by  dilu¬ 
vial,  volcanic,  or  other  action  of  the  elements,  might  be 
materially  altered,  new  mountain  ridges  might  be  elevated, 
mighty  disruptions  take  place,  and  other  changes  to  which 
there  could  be  no  witnesses,  but  which  can  only  be  con¬ 
jectured  by  the  features  such  countries  now  exhibit. 

Note  11,  p,  41. —  We  learn  fnnn  the  Apostle  St,  Peter, 
that  the  primeval  globe,  and  its  heavens  or  atmosphere, 
perished  at  the  dehige.  I  shall  add  a  few.  words  here  on 
the  passage  of  St.  Peter  alluded  to  in  the  text.  Speaking 
of  the  scoffers  of  the  last  days,  and  of  the  deluge,  Wherebp, 
he  says,  the  ivorld  that  then  was  being  ovofiowed,  with 
water  perished ;  he  adds.  Put  the  heavens  and  earth,  which 
are  now,  bp  the  same  word  are  kept  in  store,  See.  In  this 
passage  it  must  be  observed  that  the  term  world  in  the 
sixth  verse  is  synonymous  with  the  heavens  and  the  earth 
taken  together  of  the  fifth  and  seventh  verses,  and  by  it 
seems  to  be  meant  that  the  earth  with  its  own  heavens,  or 
the  atmosphere  that  surrounds  it,  both  perished  or  were  de~ 
stroped,^  which  is  rendered  further  evident  by  the  expres¬ 
sion :  But  the  heavens  and  earth  which  are  now.  From 
which  it  may  be  gathered  that  the  heavens  and  earth 
which  are  now,  are  different  from  the  heavens  and  earth 
which  were  destroyed  at  the  deluge ;  and  as  the  latter  has 
evidently  been  reconstructed,  and  vegetable  and  animal 
remains  have  been  mixed  with  the  dislocated  materials 
and  as  it  w’ere  detritus  of  the  original  world so  the  new 
atmosphere  might  be,  and  probably  was  differently  mixed, 
so  as  to  be  less  friendly  to  health  and  longevity,  wind) 

‘  Gr.  aTTwXero. 

^  See  above,  p.  384,  ami  lleisei.el  In  Cab.  Cplon-  v>v  14  b 
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\  I  .]<]  .u'c'.tif  li)?'  llu-  'jiiul'iil  H-<!iictioii  i>f  the 

'•  p' riod  f>i'  jjuiitfni  iil*  lo  if'  p!VM'.iii  bnct 

*  i'i  I.’)!!.  ,i'  A'lJ  ;i'  iti'in  he  atri-cfed  fiy 

■i’)  i '1 t'h  1  l)!,lk  li‘'  i5.’)iiiiS'<!)cd,  mid  o-tficr 

s  t  I'KkIucmI  in  ibeiu  whu  h  iifive  not  been  imcer- 
When  (kwl  h\ed  nj '>a  liu  r'tiil)o.%  ;ib  fhf  token 
!.i<  <--o\«*)niif  vMth  Kii.ib,  iiH'  S  kori  .diudi-d  to, 

•  rt  till  uoiospliorf  Kisuht  he  the  cau-e  of  the  appeal, met, 
uu'ipj  I  (.  sr.Mii  ci!f'Hoi'>taTice=!,  of  that  phi  uo  oenon. 

iSctentilsr.  BKiji  have  indued  it  not  loiprohable, -Without,  _ 
r.  O'  hi'  i  -lOiiic  <>i  10-.  flatioiJ,  iliat  ch'diiLT'  in 

(  •n';)0'iti(,,  ,j  .nniosnljeu-,  .mcording  to  rironin- 

i,  H.  p  15  4', fly?  lovihip'  ihe  lUinnah  rt) 

horfh-  An/ericti  mil  fwd  r.asit  tuimher  ihnt  corresp&nii 

■  i',i.iO;io  ,3.  /if,’,'  -  '  '■/i.  S\<H'] ,/  Minihttuns.  -md  in 

the  cotiUf/y  'iimfwnrd  a;  Ihnt  mmy  Aaianc  iifpey  are  di^- 

'  i  'J  (j  rein  do.*!,  Ihe  fi-x,  tlie  tin;  rat,  the 

,  o!!',,  liv  (.ao'k,  the  ptM'i’erine  f.ik'on,  and  uiyny 

■  hij  If-  of  liie  fuj-j!-!'  doxerndion.  In  tin'  iutlcr 
0',.  iura|  h  i  idlnde  lo  a  hue  (  arnbu^d  which  ih  found  in 

I'/ei  iikcv.i.-e  to  a  new  penns  ’  related  to  Trcchiij^, 
a  nl'i'-h  1  '1  .s[u’i.nneij,  found  in  jiidia,  both  taken 

off  in  th,-'  b’od'X  iMoinitams,  Mr.  Sabine  informed  me 
ih.ni  i  \.;;1  new  Poufiiiafi,  .ind  a  baurns  that  reathod  the 
hr..  !.i  of  were  n.ntvci;  <d  tin'  same  country, 

in  ('liiii,  M.rl’!,.  ibui'il  the  ou'en  iind  feinpoiary  fnigv, 
the  ;,e!on,  tl'.i  tiail,  .lofi  several  other  old-xcorld 
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Note  15,  p.  54. — But  which  in  their  imynediute  or  remote 
con  sequences  f  may  be.  productive  of  effects  that  are  important 
to  be  attended  to,  and  provided  for.  When  we  reflect 
upon  the  action  of  the  Deity,  we  can  scarcely  avoid  taking 
our  ideas  of  it,  in  some  degree  from  that  of  man.  Man’s 
attention  is  usually  directed  to  things  that  appear  to  him 
important,  as  affecting  either  his  passions  or  his  interests, 
but  he  passes  by  those  that  appear  to  him  trivial,  as  having 
no  bearing  upon  his  pain,  or  pleasure,  or  welfare.  But 
here  there  is  a  great  difference,  for  though  some 

By  long  experience  do  attain 

To  something  like  prophetic  strain, 

the  generality  can  trace  the  chain  of  causes  and  effects, 
but  for  a  very  few  links ;  and  therefore  they  disregard 
some  things  as  trivial,  which,  in  the  event,  produce  effects 
of  the  greatest  importance.  But  it  is  not  so  with  God ; 
he  sees  the  most  distant  consequences  of  every  thing  that 
happens  in  his  whole  universe,  and  therefore  knows  exactly 
in  what  proportions  every  thing  appertaining  to  the  nature 
of  every  creature  should  be  measured  out  to  it  in  order 
to  produce  the  effects  he  intends  should  take  place,  if  L 
may  so  speak,  during  its  ministration;  so  combining 
agents  and  actions,  as  may  infallibly  fulfil  his  law,  and 
general  purpose.  He  foresees  the  effect  of  what  arc 
regarded  as  the  most  trivial  things,  as  the  number  of  our 
hairs  and  the  death  of  a  sparrow,  as  well  as  of  those  that 
are  most  important:  and  his  general  object  is  to  provide 
for  the  execution  of  the  laws  both  physical  and  meta¬ 
physical  by  which  he  governs  the  universe,  and  so  u})ho]ds 
all  things,  but  not  so  as  never  to  suspend  the  action  of 
these  laws.  The  following  events  recorded  in  Script  m  e 
were  remarkable  instances  of  such  suspension. 


L  'i  hi;  i'linciMi/  !>>  ih*'  a.<  vsii'i  f>S  wii!' h  tbP 

ii'.'-'jK  iiiC  ('iuth  oi'  the  woiid 

>.  Ti.c  hy.yitht'ii  ti.f  three  da^-^  niv\ 

nights-.  ,  '  -  ,  -  ,  ^  - 

-h  rhf  ot  ih(-  J'i'ni'ihr-  l},v<^ugb  rhr  Mfd  hCct, 

I  .I'njv  >rtii  dhig  ;i  ■  -.i  e'aU  uJi  eitii''!  band, 

1.  lilt'  wtt  a pgiii y  '•till  in  lh<  iie.umi'-  a! 

the  eonimarid  of  Joshua,  qy  the  eavtb  ceusing-  lO 
rei'olve  on  its  ax  is,  -  . 

5.  lliA  shadow  going  back  on  tno  dial  ot  Aliaz  three 
dot. roes.  01  Ibo  cartli  rotsogr  iding. 

<J.  The  s'ii-eruaiaral  dark/u that  took  plaoo  nt  our 
SaTioar's  crucitixiou.  -  .  -  -  - 

Niiec  It;,  r..  '”t — Ik'h  a  ifiJ  (a'cc  plarr  i»  h>s  tiuu 
and  I-'  ]}/•;  T.'ord ;  find  bs/  k'lC  jhi'iu'  tiud  uan'ot'is  flat' 
he  einpodws  f.iid  roww/asiioi^.  Iner  ^iuoo  tlti  fall  of  otn 
ds'si  pamds  a  coj.ions  harie‘-t  of  oxil  and  m»tow.  the  tr-uiL 
T  ri  n  has  heon  lesipod  by  ihcii  do-oonrlajUfi,  amongst 
Oihoiv,  <lv>t  of  Jairn/  has  been  one  of  the  biiteiesi.  lu 
■the  case  of  Ham  it  was  predicted  and  decreed  by  tlso  Heity. 
himself  diat.  his  sou  Cana.an  sliould  be  &  . servant  of  servants 
or  slave  to  his  liretbren.  a  prediction  ’i\hich,  to  judge  by 
ilie  fieiitj  aiFfcted  all  the  desceudauts  of  the  oiTonding 
patriaroh,  for  no  races  have  been  so  much  degraded,  in 
all  respects,  as  the  African;  negjoes  who  ■  derived  '  their 
ongin.  from  him.  .■  ,  ■  - 

Wiucli  ha^  of  h.itf  been  doiu  wiih  ihe  view  of  amc^, 
lioratinff  their  cODdition,  and  most  of  the  European  nation.s 
bate  crocaeied  in  the  beueroHnt  endeavour.-  In  couse- 
q  Ilf  nee  of  rhe  t  xertion'-  of  this  country,  the  debasing  traffic 
in  slaves,  and  the  miseries  and  waste  of  human  life  that  it 
ifcasioiK-d,  have  fxeu  lery  mucli'dimini.shed.  But  though 
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Chrisiiau  nations  have  agreed  to  relinquish  the  trade  in 
slaves,  and  it  is  to  be  hoped  that  many  of  the  wars  that 
v.ere  expressly  kindled  amongst  the  Africans  themselves, 
for  the  purpose  of  making  slaves  will  cease :  still  there  are 
markets  for  slaves  that  we  have  no  power  to  close,  and 
therefore  it  is  to  be  apprehended  that  the  good  expected 
from  the  abolition,  by  European  states,  of  the  traffic  in 
question,  will  not  be  altogether  realized :  so  that  it  still 
seems  doubtful  whether  slavery  is  near  its  extinction,  or 
whether  it  ever  will  be  extinguished  diii’ing  the  present 
state  of  society,  and  while  the  nations  amongst  whom  it  is 
practised  continue  to  be  apostates  from  the  knowledge  and 
worship  of  their  Creator.  While  the  souls  of  the  sons  of 
Adam  are  thus  enslaved  and  sold  under  sin,  it  seems  im¬ 
probable  that  God’s  time  for  their  general  emancipation 
liom  bodily  slavery  should  be  at  hand;  but  when  their 
heart  shall  turn  to  the  Lord,  this,  and  numberless  other 
evils,  at  his  bidding,  and  by  instruments  that  he  appoints, 
will  cease.  The  best  way  therefore  of  accomplishing  this 
object  is  by  providing  means,  wherever  God  has  made  an 
opening,  for  the  education  of  the  negroes,  and  for  training 
them  to  habits  of  industry  and  order :  to  give  them  freedoai 
before  they  are  qualified  to  use  it  for  the  benefit  of  society, 
is  giving  them  not  a  boon,  but  a  cuise. 

Note  17,  p.  87. — Should  another  and  last  cloud  oj' error 
envelope  the  world  uiih  darkness.  There  are  many  passages 
of  Holy  Writ,  from  wdiich  it  appears  that,  before  the  final 
triumph  of  the  gospel,  there  shall  be  a  tune  of  great 
spiritual  darkness  upon  earth  ;  and  it  seems  also  to  be 
intimated  that  this  reign  of  evil  shall  be  brought  fiu  by 
men  tliat  Despise  doi/tii/ion,  and  speak  eeU  oJ'  d/o-ua' ies,- 


M/i  I  S. 


vi  f'hitii  'iriiiia''!  hi.i’t'tif  to  tlicir  to!io'vVf‘r=-,  uliii<-  tlivy 
tl)eir'seU«''«  arp  the  act  i-anls  vf  orrupthm  wbo  shall 
resemble  CJorah,  and  his  companions  in  relseliion  Batlian 
'ieo  A It;, “  unii  rise  u])  a;>'an!>t  tl.tir  civil  and  tcch- 
nih  r-s ;  and  s\li()  ''liali  tor  a  tnne  I'reMiil  against 
liiin-,  O'-  -t-'ni'S  {m  !i('  ititiniaicd  by  one  of  ih<;  mo^t  'incieiit 
jC-.  It,  til-'  Ibbie.  l)<iri  "halt  hi‘  a  ^•'•rpi’nt  hp  th'‘ 

an  adder  in  the  path,  Hmt  Mteth  the  horn-heeh,  so 
ti‘;i  e  '-idii  -Jirii  j'aii  bark’eriif!.  So  says  the  veivM’ablc 
patriarch,  m  his  valedictory  and  prophetic,  address  to  .his 
fv.-J\e  '■o.,,'  i.i-'ron.'  hi-^  <lea(li.  'riiese  uordN  setni  to  turt-lell 
that  sevpeut'',  («r  apcstaics,  symbolized  by  the  tribe  of  Dan, 
would,  m  the  last  fhwes,  incite  the  lower  orders  to  .rebel, 
against  their  governors  and  reject  their  authority;  and  when 
.Jacob  idds  T  have  iraifcd  Jhr  thy  snlvation,  0  Jehovah,  it 
-t' ,  IS  !-•  !  a  ’briii-'i  hi'bciti'.l  -baT  tin"!  C'.  (iit  nili  lie  followed 
by  the  grcai  day  oi  srdiatioii.  It  was  an  enwh  nr  opinion 
that  Antichrist  would  be  an  individual  of  the  tribe. of  Dan, . 
w'l.'i.  in  ;liv  last  times,  ro  U'-e  ihc  words  of  Ireiin'ns,  would 
Icaii  I  be  n  iiun  upon  the  human  j.k'cA  an  opinion  probably 
dorn  ed  iVorn  Ibis  ijroplit’ov,  or  fiuin  that  of  Aioscs  delivered 
n  a  s’mihvi  occ.ision,  J^an  b  a  lioii’i  v  help :  he  shall  leap 
no-'i  Ua-haa  ami  fiuiu  the  o\ciiision  of  that  tribe  from 
iha  i.umliv!  of  tiios.,',  llnv  wire  senlcd,  as  recorded  in  t.ho 
'ip.'U  alvjwi St,  Paul,  la  bis  description  of  the  man  of 

sin.  .-scribes  lum  n.s  ex-iiliu-j;  hunseif  ab-ne  ail  that  i.s 

'/,/l  ./  A.,,-', i]i-;  is  ira;  ov  reneratedj  This  has 

b,  .---n  !ia-'rpi\  t';d  .m  im-'nime-  u/.-b,  but  in  Srrqtiine  princes 
ami  ruler.--  ar<  raihd  Gods,  ,is  when  it  is  said  Thou  shall 

'  2  PeL  ii.  9,  19.  .  X  1071b.  xvi.  1—9,  91— 

®  Genes.  xlix.',17.  Adr.  Hfpre.-.  1,  iii.  i.  3S. 

^  ifeitt,  xxxiii.  22,  t  Revel,  xvi.  6-.— 8.  ;  , 

f  Gr.  m'daepti.  2  T.hess,  li.  4.  .  ■  '  - 
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not  revile  the  Gods  nor  speak  evil  of  the  ruler  of  tJu} 
people ; I  whence  it  seems  as  if  St.  Paul  meant  to  indicate 
a  power  that  was  to  exalt  itself  above  all  authority  whether 
civil  or  ecclesiastical.  Irenams  expected  his  personal 
Antichrist  to  reign  three  years  and  a  halh  interpreting  the 
prophetic  period  of  1260  days  literally but  this  period, 
if  interpreted  a  year  for  a  day,  would  only  agree  with  a 
succession  of  individuals.  The  ancient  opinion  of  a  personal 
Antichrist,  may  be  reconciled  with  the  modern  one  of  a 
succession  of  individuals  entitled  to  that  appellation,  by 
considering  St.  John’s  prophecy  of  the  two  witnesses.  They 
are  to  prophecy  clothed  in  sackcloth  1260  da3rs.®  This 
period  synchronizes  with  the  reign  of  the  Antichristian 
power  which  corrupts  the  gospel,  headed  by  a  succession  of 
individuals.  Again,  they  are  to  be  killed,  and  their  bodies 
exposed  without  sepulture  in  the  street  of  the  great  city 
for  three  days  and  a  half this  second  period  synchronizes 
with  the  reign  of  the  personal  Antichrist,  who  denies  the 
gospel,  who  is  to  be  a  single  individual ;  and  more  particu¬ 
larly  entitled  to  the  name  of  Antichrist  by  his  infidelity, 
and  atheistic  principles.  He  is  the  Antichrist  that  denieth 
the  Father  and  the  SoriA  It  may  be  asked — When  God 
doeth  this,  who  shall  be  able  to  standi  will  any  Christian 
church  escape  ?  We  learn  from  the  case  of  that  of  Phila¬ 
delphia,®  that  if  any  such  church  holds  fast  her  profession, 
has  kept  the  word  of  Christ,  and  not  denied  his  name, 
though  beset  by  a  host  of  enemies,  she  shall  be  kept  from 
the  hour  of  temptation. 

Note  18,  p.  87. — And  be  restored  to  the  favour  oj  their 
God  and  their  own  land.  Some  Divines  have  thought 

1  Exod.  x.xii.  28.  -  tJhi  supr.  I.  v.  c.  '2n. 

®  Revel,  xi.  3.  *  Ihid.  7 — 11. 

»  1  John,  ii.  22.  ®  Rrr.  iii.  7--.- 10. 
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'li-.ii-  ijKU'ft  w’.li  ii*'  iKi  ri'.fttfM'ulioi)  fif  li)f;  ,f«w«  to  1  heir  ciWij 
!  ii‘(’ ;  i>nf  !!''  it  !'•  i'Viduil,  isvim  wii.it  S(,  Fasil  tiiat 

■I*!  >  a*  !'  pi'iKxi  lived  ill  ihe  iJiuiiU  ci^iijjctF  lx* 

-ili'd  li.  tie  f„it)i  of  (Jhii'i/  ,n  it  .(ppearw  ftjuaUy 
i)ii)o  nhal,  IS  foreliikl  in  I'if  cmi'luduiit'  chapion'^  oi 
i  Ujd  f'V  oilu'i  that  llii-y  'bid!  aU/Un 

iniiiddl.  JiHk'ii  iiiid  JcnHiiiem.  Hoinii  ihlof'ijn-ti-r.'  niv  ..Ku 
•  .s]  ii-ioJi,  ill,  !  the  »ut  of  lliu  \nd  id  tin.-  'lAlb 

i.n^t  *  UjH.ii  i!i(  I'.Ujihralcs  and  ihc  iliyit"!"  up  u*' li' 

Aalei'’/'  '!t'.))dy  the,  dieMilution  of  the  tnapiie  of  fhe  Ttnk,- , 
ihoi,  !i_v  du;  KiiJt;'''  of  tin,  Jkibt  theioiri  lutotioiiodj  arc- 
nil  an!,  ih''  Jiit'.s;  nud  that  tiicir  returo  fo  their  own  knd 
i'-  ihdii  uleil,  ]n  tiKu  way  hnine  ]*roparc(l.  Hoisky 

Mipi.wiA,  hktul'C,  Ih-at  the  f iy^lstcontli  of  i-aiah  futtltdis 
tfdr,  ovcot,  imI  diof  !lio'  epeat  otana'Cieial  nation  of  ilii  d.<v 
wiii  1)0  in.'i. an-'nial  in  bnunny  it  about/ 

8!,  r’fol'b  coneir'ifKi  is  thou*. id  to  have  beon  a  type  of 
the  eonvoi’t  inn  of  the  Jrwi.'h  nation  in  the  lalfer  tfa-vs,  .nid 
r.b  his  vra]  end  sriCtvss  seem  to  have  exceeded  that  of  tiie 
■Mil, 'I  .loosde'y  and  lie  w-is  tin'  aivat  iu'.lnnnt-nl  of  tin 
conversion  of  the  gentile  world  to  the  faith  of  Christ,,  so  it 
:i  b.ia  n  M'p^iOfid  ('iUd  till,  .fow'  when  (.<>n\eit,ed,  wiif  ho 
lie  .isei'i  ill'!' fiiiieids  of  l.fii' convC'ision  of  (liC  then  h.eathen 
world,  . 

Ni'Ti,  10.  ji.  'OO. —  I'nfc.is  xofiit'.  <iiH  he  tkvi^id  f,t 

/'owe,  by  H'hirh  ibe  pressure  7iiitu  -be  -  lightened,-,  and  fJm 
ifUlfcring  rhtsses  be  cnahlrd  ia  'pronne  the  fKfe-’snrus  nf  hfl\ 
Tijere  iwo  niigiii.y  indioii'  on  our  globe  in  wliudi  .i 
'-'v.'ioii  ia-is  ioiig  bie,n  acted  upon,  enaiihn^-  tiieiu  to  Mitipoit 


1  Rom,  Si.  25.  26,  . 

~  L.i'l.  \N\vii.  Wo.  /.o/i.  !x.  ./efCM,  xxx.  iSre. 
»  l-hr.  \vi.  12.  rotnp.  i\.  14.,  ,  '  ' 

'i-  Woo  also  i\,  8,  ;i,  and  ~eph.  iii.  10.  . 
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a  }>opulation,  ne\er  diminished  by  foreign  wars,  greatly 
exceeding  that  ot  any  other  country,  whose  numbers  have 
only  been  diminished  occasionally  by  famine,  by  devas¬ 
tating  inundations  and  unfavourable  seasons,  from  which 
nothing  can  altogether  insure  a  people.  The.  nations  I 
allude  to  are  China  and  Japan.  ^\'e  are  informed,  in  the 
Account  of  Lord  Macartney’s  Embassy,  that  in  tire  former 
of  these  conntries,  “  Every  square  mile  contains  upon  an 
average  one  third  more  inhabitants,  being-  upwards  of  three 
hundred,  than  are  found  upon  an  equal  quantity  of  land, 
also  upon  an  average,  in  the  most  populous  country  in 
Europe,”*  The  population  of  the  latter  is  also  stated  to  be 
prodigious."  The  encouragement  of  Agriculture  appears 
to  be  the  solo  mean  which  enables  these  countries  to  main¬ 
tain  so  vast  a  mass  of  population.  In  China,  it  is  stated, 
that  the  whole  surface  of  the  country  is  dedicated  to  the 
production  of  food  for  man  alone,  that  even  the  steepest 
mountains  are  brought  into  cultivation ;  they  are  cut  into 
terraces,  and  the  water  that  runs  at  their  feet  is  raised  by 
chain-pumps,  worked  each  by  two  men,  from  terrace  to 
terrace,  to  irrigate  them  ;  and  steep  and  barren  places  are 
not  suffered  to  run  waste,  but  are  planted  w'ith  pines  and 
larches.*  A  similar  account  is  given  of  the  state  of  agri¬ 
culture  in  Japan,  wEere  attention  to  it  is  enjoined  by  the 
laws  as  one  of  the  most  essential  duties ;  and  if  any  one 
leaves  his  land  uncultivated  his  more  active  neighbour 
may  take  possession  of  it.  In  both  these  countries  no 
article  that  can  possibly  be  used  as  manure  is  wasted,  so 
that  the  soil  and  crops  have  every  possible  attention  of 
this  kind.^  Malte-Brun  has  given  a  very  interesting 

*  Macartney  Ernhussy  by  Sir  G.  Stauntou,  iii.  388. 

s  MaUe-Briui.  Hysi.  ofGeoyr.  .'Kdc  IT.  ii.  ,333.  L.  T. 

■'  Macartney  Enihuss.  iii.  38().  Malte-Bnm.  >3(1 

>  Thumb-  Japan,  iv.  83.  MalO-Bnm,  331. 
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becomes  the  enemy  of  those  above  him,  and  the  ready 
associate  of  evil  men,  in  evil  works. 

Note  20,  p.  156.— Those  that  are  loricated  and  covered 
with  some  kind  of  shell.  The  varied  means  by  which  a 
provident  and  beneficent  Creator  has  provided  animals 
with  different  means  of  defence  ought  not  to  be  over¬ 
looked.  When  we  see  even  these  invisible  atoms  as  it 
were  provided  with  armour,  to  defend  them  probably 
from  the  attack  of  animals  of  their  own  class,  we  feel 
confident  that  he  will  not  neglect  us.  This  distinction 
of  animals  into  loricated  and  naked  may  be  traced 
through  most  of  their  Classes;  thus  the  Coleoptera  stand 
in  contrast  with  most  of  the  other  Orders  of  insects; 
the  fishes  and  reptiles  that  are  covered  with  scales  with 
those  that  are  covered  with  skin.i  In  birds,  however,  this 
distinction  does  not  appear  to  obtain  at  all :  in  quadrupeds 
the  giant  Megatherium,  the  Armadillo,  the  Chlacnyphonis, 
and  the  Manis,  are  distinguished  from  the  other  Mam¬ 
malians  by  the  armour  that  protects  them. 

Note  21,  p.  162. — The  first  plants  and  the  first  animals 
are  scarcely  more  than  animated  molecules,  and  appear 
analogues  of  each  other;  and  those  above  them  in  each 
kingdom  represent  jointed  fibrils.  A  discovery  may  here 
be  noticed  of  one  of  the  most  scientific  Botanists  of  the 
present  age,  and  whose  keen  eye  and  philosophic  spirit 
have  penetrated  into  depths  and  mysteries  before  unex¬ 
plored,  belonging  to  the  science  of  which  he  is  so  great  an 
ornament.  In  the  investigation  of  some  of  these,  he  dis¬ 
covered  that  not  only  vegetable,  but  even  mineral  mole- 

1  In  some  fishes  tlie  scales  are  invisible,  so  lliut  tfif  y  be 
ahiK.st  reckoned  naked.  Vo!.  11.  p.  'tOb. 


■MK) 
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,  (]!•  when  3i»  'a  ihiid  n'HMJiurn,  wonid  move  a!so«t 

u>  \  dill  Sail  i«\  whai,  c  inse  tliOM;  utOtiOis:' 

a*  (.  JiiHiijifd  h,  ufifAr-  no  eon)(etur<‘.  iln  vi-ry  kindly 
‘j'l  di!s  piienonn  tiou,  if  my  memory 

n,.i  vAilli  lo  •■iim-  rifhwrnf 

i^'S'  f‘i  \/ii  i  veil  iiiat  the  uiotions  in  fjoenlio!!,  ](i; 

.V.I  ,  U  fi'd,  ,!io  i>  f<  itin'i  hoiil  (UUeli!^.  ill  ihc  tiuid.,  iior 
m  ui  f  y,tjioia!io(j;,  bill  lielfjuwvd  fo  the  partu'le 

•  t  e!f ,  1  aiid  (li  the  s]i]u  I'ji'  (I  mokeuica  mixed  wdti  the  other 
(il'loUj,:,  pailitii'h  oOlaiijeil  firijn  Lhwrkhi  pt(hlnJI<i^  tliat, 
ih<_y  were  in  rapid  oscillator)'  moiifsii:*  m  both  miueral,' 
vetyhilded  .aid  -irimal  suL-t.u»f.e?,'’  alona;  with  the  oiole- 
ndt.s  he  fom  d  nlhec  cf.ipuscli « ,  like  sluirt  fibres  some¬ 
what  ii.naihicir!  os  jiavins' tuuw  u  jsf  coiitractkiis,  corres- 
ponding  m  ’aumlier,  as  he  coiyectTirfd,  'rith  that  ol' tlie 
oiolernles  lompo'-ing  thoui :  am!  these  fibnis,  when  not 
eopslding  of  a  guitiet  nModH  i  than  lour  or  five,  molecules, 
t\iiihihd  motion  rc'embln.g  that  of  the  miiienri  libnls, 
VI ink  longer  oms  of  the  .'smn-  appprent  diameter  were  ul 
rest.f’  It  rk  es  not  ap]»edr  clearly  from  the  words,  of  the 
learned  author,  whether  the  motion  of  the.  mineral  mole- 
.i.ir..  n  A'-  '.iirmiu  to  th.d  of  the  M  getable  uiios,  nincli  lu' 
'k  o  iibf  -  os  oscillatoi  y.  The  motions  of  the  rniueraidibrils, 
wIkj  nni  oiinposcd  of  more  than  two  or  three  molecules, 
'.'.'^’’0  'u  Icfjst  as  vnid  as  those  of  file  simple  molecule,  and  • 
which  from  iJte  fibril  often  changing  its  jaositiou  in  the 
fiiiul,  and  tiosn  it>  occasional  bending,  might  be  said  to 
bo  '-nnewha!  x'orntu  ni  ir  :<  rnny  venaicnliir  movement  k 
a  kind  of  piogte'-sivc  iwciliation,  the  anterior  extremity 
going  liom  side  to  side  and  being  followed  by  the  body. 


bail  /  Acrciiini  if  jVit'r-r,i^,  n  id  ('^h.’-eriritions,  •.y^,  4. 

lUd  >.  t  '  /vw.  iO  ‘  //bh  1  l/  *  lind. 
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In  oliier  mineral  bodies,  as  in  white  arsenic,  which  did 
not  exhibit  the  fibrils,  he  found  oval  particles  about’  the 
size  of  two  molecules,  which  he  conjectures  to  be  primary 
combinations  of  them :  their  motion,  which  was  more  vivid 
than  that  of  the  simple  molecule,  consisted  usually  in 
turning  on  their  longer  axis,  and  then  often  appearing  to 
be  flattened^  The  revolution  of  a  body  upon  its  axis,  it 
may  be  observed,  implies  the  action  upon  it  of  two  equal 
conflicting  forces,  by  the  counteraction  of  which  the  revo¬ 
lution  is  produced  and  maintained :  the  same  action  on 
the  longer  fibrils®  would  keep  them  at  rest. 

My  motive  for  introducing  a  topic,  which,  at  the  first 
blush,  seems  to  have  a  very  slight  connexion  with  the 
subject  now  before  me,  was  a  suspicion  that  sometimes 
Mr.  Brown’s  molecules  may  have  been  mistaken  for 
hijusory  Animals.  Comparing  the  oscillatory  motion  he 
observed  in  them,  and  Cams’  observation  that  the  motions 
of  Infusories  occasionally  present  the  appearance  of  attrac¬ 
tion  and  repulsion,®  this  suspicion  seems  to  merit  attention, 
and  to  call  for  more  close  examination;  and  it  may  be 
observed  that  the  action  of  these  two  powers  seems  suffi¬ 
ciently  to  account  for  the  oscillatory  motions  of  the  mole¬ 
cules,  and  takes  away  all  idea  of  any  spontaneity.  With 
regard  to  the  Infusories  this  has  been  most  satisfactorily 
established  in  a  former  part  of  this  chapter,'*  and  this 
clearly  proves  their  animal  nature,  as  do  their  modes  of 
motion,  &c.®  but  when  we  recollect  that  they  abound  in 
vegetable  infusions,  and  that  the  more  vegetables  aie 
macerated,  and  as  it  were  decomposed,  the  more,  numerous 
are  the  animalcula  that  they  appear  to  give,  out  when 


*  Ubi  supra.  ■'  Ibid.  II. 

’  lalrud.  to  Comp.  Atiat.  h  Ti,  i.  4.j.  s 
■1  See  ahose.  p  l-Vt  ®  Jhat 


N  NOl'KS. 


’i.'n  ,/-d,  it  IK'  jKithiDL;  '-■xltuDi'diivir',  cither  tliut  they 

^lifinhi  he  H)t'>f/.)kfn  for  mohicntfs, or  movino;  irtole- 

culen  for  thesTSi  Farther  we  may  obserre  a  kind  of  analogy 
the  s,|)h('rica)  fntosorics  arid  the  IVhdeculeH,  and 
betrvi't'ji  the  fdiform  ones  transversely  annulated  with  a 
venmerdar  tnotioB,  and  the  fibrils  of  Mr.  Brown.  .  ■ 
Aiiolhoi  law  uf  naturo  set  ms  to  r. ..suit  front  tin*  eXperi- 
uiriji  iji  thn.  ariile  nafiirulist, — ^tJrat  all  bodkes  whethttr 
ospauiii'd  or  iiiorganizecl,  art*  formed,  as  fibrin  is  in  the 
animal  kingdora,  by  spherical  molecules  made,  as  it  were,- 
into  necklaces,  and  then  adltering'  in  bandleSjCand  that- 
these  are  the  substrataai  of  all  substance.  In  fluids  the. 
apherols’s  me  not  tuiitrd,  ami  so  have  free  motion  inter  se. 

I'ioTB  22,  p.  198; — -Several  o  f  them,  foi'  it  is  noc  cinnmoH 
h>  them  dlf  'alien  mncIuJ  cc-“''e  a  '•analio?!  similar  la  that 
pi-ofluecfj  1)1/  ttic  ‘■ling  of  a  inTile,  kusioth'  mentioiis  a 
marine  aniiua},  untJer  lie.  naiuc  id'  Aen/ejjliea  and  am  thin, 
if  it  be  not  the  same,  under  that  ot  Cnidef  both  of  which  ■ 
words,  according  to  the  Greek  lexicographers,’  are  used  to 
designate  the  same  plant,  the  stinging-nettle p',  but  it. 
s«eme  not  tpihe  cerla’n  that,  in  either  case,  he  had  the 
Etingine;  Gelatines  or  sea-nettics  in  hi.s  eye.”  Describing, 
his  Acalephe,  he- says,  It  adlieres  to  the  rocks, -■  as  do 
some  of  the.  shell-fish,  but  sometimes  it  roves  at  iafio-ci  ' 
It  bas  D.o  shelL  but  the  whole  body  is  fleshy.  If  the  hand  .• 
k  moi-.d  to-  i'.  ii.  iK'iCciVf's,  M'ize'.  arid  adheres  to  it,  like 
the  Polype,  by  means  -of  its  tentacles.-'  so  tliat  the  flesh 
swells.  It  has  its  mouth  in  the  middle,  and  the  rock 

1  Gr.  Am\tj<pri;  Aulas  Gelln.is  (.Aoct.  Ait,  L  iv.  e.  li.)  writes 
it  Axni\v<fi!}r 

"  Gn  KriSri.  iJetchius  expbim  \'.fiAi>oei  by  KxCm. 


APPENDIX.  NOTES. 


40.3 


seems  to  serve  it  for  a  shell :  if  it  meets  with  any  of  the ' 
small  fishes,  it  detains  them  in  the  same  way  that  it  do4 
the  hand.  Thus  whatever  edible  thing  it  meets  with,  it 
devours.  One  kind  of  them  is  at  large,  and  devours 
whatever  sea-urchins,^  or  cockles,®  it  meets  with :  it  appears 
to  have  no  excrement,  in  this  respect  resembling  plants. 
There  are  two- kinds  of  Acalephes ;  one  smaller,  and  best 
adapted  for  the  table ;  the  other  large  and  hard,  such  as 
are  produced  about  Chalcis.  In  the  winter  their  flesh  is 
firm — they  are  therefore  caught  and  eaten  at  that  season 
— but  in  summer  they  dissolve,  for  they  become  watery, 
and  when  touched  they  immediately  are  so  damaged  as 
not  to  be  removable.®  Wheir  suffering  from  the  heat  they 
withdraw  within  the  rocks.”®'  And  again — “  It  has  a 
mouth  in  the  middle,  which  is  chiefly  conspicuous  in  the 
large  ones ;  it  has,  like  the  bivalve  shell-fish,  a  passage 
by  which  the  excrements  are  voided,  which  is  in  their 
upper  surface :  like  them  too  it  has  the  fleshy  part 
within,  but  it  uses  the  rock  as  a  shell.”* 

With  regard  to  his  Ciiide,  of  which  he  treats  at  the 
same  time  with  the  sponges,  as  inhabiting  the  caverns 
of  the  rocks — -he  says,  “  Of  the  Cnicles  there  are  two 
kinds,  one  in  the  hollows,  which  adheres  to  the  rocks : 
others,  that  range  at  large,  are  met  with  in  smooth  places/ 
and  on  the  flat  shore.”’ 

1  Extrot.  "  Gr.  crertc. 

®  The  word  I  Have  rendered  watery  (/imSapoc)  means  properly 
without  hairs ;  but  /raoaw  is  used  by  Theophrastus  to  express 
moisture,  and  is  used  here  evidently  in  a  similar  sense. 

*  Aristot.  Hist.  Anim.  1.  tv.  c.  6.  *  Ihtd.  1,  viii.  c,  2. 

<*  In  the  text  it  is  tv  roic  ptiiJoiTi,  but  Athenmus  reads  tv  nur 
Xttotf,  which  better  agrees  with  the  context. 

’  Gr.  TrXara/rwctvtv — it  may  perhaps  mean  flat  rocks.  .Aristot. 
Ihid.  1,  V  c.  16. 
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il,  '  w  lii.-:  not  wi'Jj  l,h(!  usiiij  uf.cui'aey  of  thi-5 

aii(l  N'afnr-iJi^f,  whcj-o,  3i,_;  trontinu 
jo>-oi;  liy  of  tJje  kind  ot  object,  to  iliMiH-iiitih  it  !>y 

!'A,)  .'iiibji'L't  iinin-;;,''.  iu>r  is  it  likcdy  (liat  he  would  iuivc 
placed  theui  in  separate  chapters,  as  if  they  were  distinct, 
tbiu;j,,..  jlc  Vvoalu  surely  nut  have  clevou-d  one  wlscle. 
e-t  n.:'-r  to  the-  Te'ln/s  and  ’icn!ipl>?,  and  -amvilier  to  tlie 
Cnide  raid  unless  be  had  meant  they  should  ,  be 

cmisidered  as,  distinct  animals.  Still  there  is  one  cireuni- 
stance  that  seems  in  one  respect  to  indicate  their  identity, 
one  species  of  each  appears  to-  be  usually  fi-Kcd,  and  the 
other  free.  But  this,  by  itseif,  does  not  furnish  a -satis- 
factoiy  proof.  With  regard  to  these  Acedepkes  or  CjiuIcs 
of  Aristotle  having  any  right  to  be' considered  as  belonging 
to  Liiiiie’s  genus  Medusa^  it  seems  chiefly  based  upon 
their  name  of  Nc/;l:ks,  which  probably  rvas  given  them, 
from,  a  faculty  they  possessed  of, stinging,  in  sonio  measure,' 
like  a  nettle,  a  faculty  which  some  of  the  Mlcdusas  -Are 
known  to  possess  in  a  remaikaolc  dcuiee/  lint  Aristotle 
does  not  appear  to  intlmaie  that  such  an  oiTcc-t  foilow-' 
its  touch,  except  that:  the  fixing  of  its  tentacles  caused  a 
swelling'.  If  either  of  his  species  i^  eiiliiled  to  be  con- 
'Id'O'C-I  as  a  Medusa  it  uiost  be  the  Mnallev ;  the  larger  os 
•fixed  one  appears  in  one  respect  to  resemble  the  xlwtyi/h" 
trite  magni/ka:-  they  are  stated  to  use  the  rock  to  which 
they  are  fixed  as  a  shell,  wlieiice  it  should  seem  that  they 

-  The  stinging  property  of  aifrny  such  Teiitac'al;t,.for  ;ias,tance,- 
in  the  Medusa,  and  IJidothuria,  Uke'^vise  deserves  notice.  -  This, 
which,  Wid)  sonic  modiii'TiLkvas.  also  exists  iu  several  plants,- 
appears  lobe. the  iov'csi  degree  of  so  called,  eleciric  power 
in  several  rislics,  not  recurnitg  in  the  higher  ortlers  of  tininKils, 
and  pediaps  coiigwrablt,  as  veg-avds  nian,  to.  the  iU'cigttetic.  iiithu 
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le.iiv  occasionally  in*'’  l;Vo  the  above  animal.  With 
regard  to  liis  second  species,  thougn  ccme  parts  of  his 
description  agree  with  the  common  jelly-fish,  yet  their 
devouring  Echini. and  Cockles  seems  to  indicate  some 
animal  turnislied  with  a  more  powerful  apparatus  for 
making  their  w'ay  to  the  animal  inhabiting  these  shells. 
Pliny  does  not  in  his  description  merely  copy  Aristotle  ; 
for  he  speaks  of  his  sea-nettle  as  producing  the  same 
efl'ect  as  the  vegetable  nettle.  Yet  he  mentions  them  and 
the  sponges  as  being  something  intermediate  between  the 
animal  and  the  plant,  which  can  scarcely  apply  to  our 
Jelly-fish.  It  seems,  1  think,  probable,  that  the  term  in 
question  was  employed  by  the  ancients,  to  designate  more 
than  one  group  oi'  animals,  and  more  particularly  the 
Tidiicarics  of  Lamarck,  both  those  that  are  fixed  and  those 
tluit  are  free.  Aristotle’s  fixed  species,  which  he  describes 
as  retreating  into  the  rocks,  as  into  a  shell,  will  probably 
one  day  be  found  near  the  eastern  coast  of  the  Black  Sea. 
It  is  worth  while  also  to  inquire  whether  any  aniinai 
answering  the  description  of  Aristotle’s  second  species  is 
still  eaten,  in  the  winter,  by  the  Greeks,  customs  of  that 
kind  seldom  changing. 

Note  23,  p.  240. — It  seems  to  me  most  probable  that 
they  are  the  ammals,  and  not  the  pholads,  as  is  iisnalJ^ 
supposed,  which  the  Roman  naturalist  describes  under  the 
name  of  Dactyle.  Pliny  says  of  his  Dactyli  that  they  are 
so  called,  because  of  their  resemblance  to  the  human  nail 
in  the  Pholads  this  resemblance  is  very  slight,  but  in  the 
rasor-shells  and  some  tulip-shells  it  is  much  more  striking. 
He  also  observes  that  the  Dactylus  when  irqdetc  wiUi 
moisture  sparkles  in  the  mouth  ol  the  cater,  and  thuf  (  he 
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irtlj'.rig  <Htjsb  tubo  (lu)t  i’glic.'  If  Plmy,  m  hi:-  accmnit  <^4' 
'.•i',  'Tf’-vUi'.L-,  a?  really  sj)eiiiv]ug  of  *ht-  ’pholad.  ii  i-- .-u)- 

1  '  k  ^krji.Id  not  mmitjoji  it-*  I'Abit  (»f  biaaig  rockv 

Fotf  24,  n.  262.' — Thei!'  hn^  hern  celebi-flUd, 

for  k  is  ‘ih  hf'>n)ie(i  hij  Ai  's!o^lf.  Arssroflc'o  mode  of  r\~ 
pre-'skiFt  b  tiins/idar.  M  w. 'vw  sfioiA  yvn-j.  m  n  6m ja  =• 
cciAjiAtri  v«:  He  sayb  also  wlrcn  tbty  arc 

kpr'.vcd  0+’  tkj  piiinopbylHX,  tSrey  periskk  Piuiy,  wh.o 
jnofiily  cupkb  \n;3toSle"s  accoui  t,  dcHs  not  notice  the 
byssus.-'-  .  V  . ■/,  '■ ’  ; 

jVtX-  F’.y  '4.  ,1.  vci'c,-  He  Micbt  horr  added  ihr 
sh'tr  ph./dfal  rJii'ii’J cj'i,  spirii  or  iciud.  k'oAt.  crpans'op,  tied 
■>i>e  lo>'ds  I  have  ya  a  loruie;'  octabon  ohser\cd.  that  ihe 
kta’-'T'OS  ill  aaiio  i,  itI'h''!,  cn.-titiru"'  tl-c  I 'ays;, rtf  I  hen/biia. 
ri'p  rcpre-eriteJ  !:.«,  il.p  frt-hh  n<!cr'i.  aviiose  facm  diskn 
guisli  ibr  scpiipkn,.d  icnqi,*  "Hke.]  b\  il'a'  -.aioo  naait* .  * 
but  ii  lb  on’  xhf.,  sye/.  ifud,  cycept  in  one  ca>e  "  ol  what 
e<ick  maybe  regarded  as  the  appropiiate  ,^ymbol ;  I  shak 
tkereiore  lu  I'e  add  «  ffvr  obs-ervaboU',  upon  thuf  subject,  f 
’•'nisi.  OovvcTcr,  previuuby  dikifo  a  Hnle  np^ui  tlic  uuiuber 
6'j}//'  y'hick  .seeu'js  rciisecrafed  bv  the  piopket  in  liis  dis 
enpti-^u  C’f  die  '■’berobic  fornm.  iVoi,  to  menkou  tlie  'vihirl- 
I’liitL  the  gifpt  rkeed.  ihe  'tightness,  awl  the  fi  ft.— from 
this  ‘'a  xi*'  oet  faor  liruig  cjcaiijres,  each  oi  wltieh  hadyowr 
0100-1,  /rcy  Tr'Pt'>.  ai.d,/oiO'  hiunaii  hands  under  the  ivings, 

'  Pis  mil  lira  in  tciiebii-' .r’l'Ce  b'Uiiue  elio  fi)lj,cre  daro  •  el 
ourii'-te  msai''  Iv’e-or'-  a  hulicaiii,  b'ceie  su  ore  mandeutiiim, 
mce.re  in  mambas,  a-tqiie  etiam  in  solo  et  -veaie  flecidentibsis , , 
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Ilipy  were  also  attended  hy  four  wheels  ;  and  eardi  wheel 
consisted  four  sides  or  parts.’-  It  is  a  singular  coinci¬ 
dence  that  Brama,  the  first  person  in  the  Indian  Triad,  is 
Tepresented  with  four  heads  ojci^four  arms  it  is  not  im¬ 
probable  that  the  three-headed  and  four-headed  images, 
occurring,  as  they  do  not  unfrequently,  amongst  the  idols 
ot  heathen  nations,  had  their  origin  from  the  cherubic 
images,  and  afford  an  additional  proof  that  the  physical 
cherubim  were  the  Elohirn,  or  gods,  of  the  heathens.*  The 
human  hands  under  the  wdngs  of  the  cherubim  appear  to 
signify,  that  wherever  their  flight  was  directed  by  Him 
who  sittetli  -upon  them,  there  they  look  hold  so  as  to  work 
His  will,  and  be  His  instruments,'^  All  these  Tetrads  con¬ 
firm  the  idea  of  four  physical  cherubim,  as  stated  in  this 
wa.rk. 

With  regard  to  the  four  heads  or  faces,  though  in  one 
respect  the  cherubim  were  quadriform,  in  another  they 
were  triform,  for  the  prophet,  in  his  statement  of  the'  situa¬ 
tion  of  these  faces  wdth  respect  to  each  other,  places  The 
face,  of  o  man.  and  the  face  of  a  lion  on  the  right  side and 
trie  face  of  an  or  on  the  left  side :  ®  the  face  of  the  eagle 
must  therefore  have  been  between  the  two  sides,  so  as, 
perhaps,  to  form  with  the  others  a  triangle.  If  w^e  turn  to 
the  forty-first  chapter,  where  the  prophet  is  speaking  of 
certain  parts  of  the  temple  shewn  him  in  vision,  we  read— 
And  it  was  made  with  cherubims  and  palm-trees,  so  that  a 
palm-tree  was  between  a  cherub  and  a  cherub ;  and  every 
cherub  had  two  faces,  so  that  the  face  of  a  man  v:as  toward, 
the  palm  tree  on  one  side,  and  the  face  of  a  young  lion  to¬ 
ward  the  palm  tree,  on  the  other  side/'  It  appears  evident 

»  Ezek.  i.  4—17.  2  Mamie.  Hirdosiar.  I  t,  vii, 

■'  See  above  Note  •  Ibid.  p.  7. 

sEvek-i,  10.  ''  Ver.  lAlik 


liuv  J\„<  ■(.  (,  hr-l,  lidst  ti)  •  ii)  ujtpirjft 

Jti.d  -''lOiKliy.  tliai  they  wjf  iiiiited  'n  ;m  <o 

f'li,)  iHn  Aiclibis-hop  Nf’Wf'Qjiie  that  fhr 

'ni’-'.haa  i»i(  JiaA  tha  ‘•aoj*  jiujnbu’ of  farrs 

U:'  flu'''-  (it. "!  i!i' d  b.  liic  O'.ilv  that  tkosf  of 

thi*  .'lid  ihc  \v<  O'  non  af'y.dx  nl>  huocr  fln‘ 

jii' 'It  bat  l.oo'cvC!  O)  <y  bij,  k  4  Md(  id  Jfrtt  tke 
Uri-  1,1  da  i)s;.u  a,  d  iIk'  iioi*  'v-vr’io  jotufil  ticubn  a--  to 
,,  nja  I'l  ,d,  ‘-C  il'H*  (11  llo'  U-pf'tt  lll(i  flMlllbu 

on, ay'  .'”'-1  tno',-1  a 

I'hrd  tlu  fjcvnal  liPacK,  or  ralluT  tficc~.  of  fheltoji^  tlu" 
O'.,  rinrl  Uio  caaii  oicliViJaaily  boH/r — Ibc  fir,st  /ighf, 
^he  fr*'  ot  ^uni.  aotl  'he  thud  wmd  or  »aV,  stems  to 

hr  ^hc  niosi-  |  h>l.ab>  opinion  ai'd  is  adopled  by  tlio-..* 
iviv' Jifo,  e  mo^i  ihoirmphly  nivcstipatcd  Ihf  Mibjtct: 
]  s]j,dl  ihriafoic  ’(  fi'i  lia  if  1  b-r  t«j  k  >nr  notk-ioaud  sLai' 
here  unb,  inoO’rc  nlmt  the  1 1  ion  I’f  iho  lion’s  fion  niih 
<h  *  of  the  loan  ‘>ecius  intioof'u  <0  sljnifv.  Bill  aiL’n- 
nif^i-  be  ntce'sajyj  1  thinkj  io  cciisiuee  .un-  mipre- 
jadic''d  j'PiSOii  Ihar  amoiig.-i  Iko  physieal  i hfitibnij  tln> 
..niou  v-^i^'bnlhcs  llie  eloiids.  A  cloud  may  be  stated  10 
of  ivio  part^,  tiie  one  visible  and  penderaMo,  and 
♦  be  other  inusibie  and  impoiidei.i1’'le.  The  tisib'e  part 
e\''iy  one  fwa’S'  is  v'aler,  Mlorji  as  tlu  lion’s  ftice  13  uii- 
‘kr^.-ioed  Io  s\inho!izc  ihe  hght,  I'uusi  be  lepreseuted  by 
du  bui  .an  face;  and  't  is  itliy  of  notire,  that  the  Egjp- 
fipij  gifl  Campus,  nliop.pfeuitd  oven  the  element  of 'Hater, 
nas  /epiofenforl  mth  a  Iminan  head  affi\i  d  to  a  rase;  but 
in  cuHSidoii!  p  what  is  dn  tUvisiWe  aud  imponderable  part 
a  uo'.ii,  ,1  ;  „i't  sf>  4.4  ^  'o  none  tllat  U  bplll  •aloiu*. 

*  Fx.lJ.  1f'7. 

"  hc€  libanee  uniniv  taify.  w  611  —  14,  faiUhast  Ihh. 
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J  oliserved,  on  a  former  occasion,  that  the  clouds  are  m- 
Ktiact  tvith  all  those  principles  by  tvhich  God  acts  upon  the 
earth?'  They  are  not  only  pregnant  with  light,  but  also 
when  evaporation  takes  place,  by  which  clouds  are  formed, 
water  carries  off  with  it  in  combination  the  matter  of  heal. 
In  thunder  storms,  combustion  may  be  said  to  take  place  as 
well  as  the  evolution  of  light — the  electric  Jhiid  indeed 
seems  peculiarly  connected  with  the  clouds :  it  has  been 
observed  also,  that  a  heavy  cloud  passing  over  with  a  hasty 
fall  of  snow  or  hail  is  often  attended  by  a  hasty  and  violent 
gust  of  which  subsides  into  a  calm  with  the  departure 
of  the  cloud ;  till  another  coming  in  the  same  direction 
brings  w'ith  it  a  fresh  blast.”  Light,  however,  is  most  con¬ 
spicuously  connected  with  water  and  the  clouds ;  we  are 
told  that  heat  w'itbout  it  cannot  produce  air  from  water, 
but  as  soon  as  light  acts  upon  it  bubbles  arise.®  In  thun¬ 
derstorms,  the  lightning  enlightens  the  world ;  but  the 
principal  phenomenon  in  which  light  and  water  appear  to 
be  united,  takes  place  when  the  rainboio  is  exhibited,  w'hich 
may  be  called  a  personification  of  light,  otherwise  itself  in¬ 
visible,  though  it  reveals  to  us  the  whole  creation  of  God, 
of  which  without  this  blessed  medium  we  should  neither 
know  the  forms,  nor  the  colours,  nor  the  motions. 

I  have  set  my  how  in  the  cloud,  saith  God  to  Noah, — ajid 
it  shall  come  to  pass,  when  I  bring  a  cloud  over  the  earth, 
that  the.  bow  shall  be  seen  in  the  cloud,  and  I  luill  remember 
my  covenant  which,  is  behveen  you  and  me,  and  every  living 
creature  of  alljicsh ;  and  the  waters  shall  no  more  become  a 
flood  to  destroy  all  flesh*  The  cloud  here  mentioned  is 
evidently  a  rain-cloud,®  discharging  its  contents  ;  and  the 

i  Introd.  xciii. 

■2  Adams  Lect.  on  Nut.  Philos,  iv.  533. 

■I  ILid.i.  Aiid.  -»  ry™.  ix.  13— 15. 

®  Nimbus.  Forsl. 


i.’hiIi  -.V  i.'i  il’f  i!b'-er\or  uppf  ui<i  >!i  tlio  cl  ud,  tliou.di  reuYiy 
'''■  hy  rfilcctioft  and  refraction  ot  tin*  ‘1111  s  r;ns 
’  1' '!  ^  0)1  {'ailino-  {foni  if,,i\lnc]i  indeed  neiy  be  conbideted 

<,r>  r*  ['<, .1  ef  ll,  f'ui  vii’wed  from  <i  dblnoct  it  often  w<»ars 
die  «p[H  ',15  u'.c  of  woo]  or  bair  corubed  nor,  ci‘  eending  to- 
neide  Ji.-  .'ioMid  T  is  tho  point  lu  uineli  the  anion  of 
Ete-  !'•  b;  ",  ,rb  too  v-'  If  r  *p  nuibt  eon-^pientus  ;  in  us  lowest 
■  on.T'  n  syi  ibol  fd  Gotl's  eirtcrieat  mjt  destroj  tin* 
emtb  nj  a  bond  of  wetei  ;  ,111(1  as  un  tbrone  oi'tbc 

DGtv  is  aiao  repribentcd  as  eueirc'erl  iiy  a  rainbon,*  ni  ifs 
ii-cT'tCpt  sense 't  is  ti  fv'njbol  of  +bc  flosjV'i  coir nruiT,,  atwl  o* 
die  ii'CEnnatii-n  of  dju--  Lopos,’  tfu’*  bj^bl  whicli  ligbiotii 
pvei’v  man  that  'Someihinto  the  world  ,;  vvinch.  by  takiup.ii 
human  In.'iy  ih  'enbentl  visdde  (o  the  In  nuiTi  race,  and 
o'lieci.'si  lin’  cloih  s  of  rh(  Godhead.  All  thi',  w.ia  indi¬ 
cated  on,'i  toreti'ov. n  woon  Geh]  a,,pd  s]»e  fh  lolt,  as  iHsnn- 
iiii  nts  of  comr.ntiiioaiwg  ir!>"  ins  pk-c.id< ,  am!  war*  hefvii  ’ 
them  in  8,  cioiidy  .pdJar.i  "  ■  -  ,  '  .  c  -  ■ 

1%. .1)  2!\ -re!.  I.  j.  ill 3.-  /’)/  G-'c  (v-aA;  !r/>v/(  thy  ereny 
'"hcri,  h’u'rtir  >(]'.  ff  has  genernllv  'mm  sEtii]mbpd  that  v'orni- 
rt..o',p  ro,  Shoe  arc  iailcd,  nra  cast  .)«/  ef  tlicir  biinows  b)  the 
worms,  nr  bcc  lartans  f,hen  cieoieil  eKCvementb.’  but  dm 
loilsn,-  on  laci.  roMiniiidretml  10  mo  Ky  my  kind  friend  and 
cdaiivc,  1.  Tl.  Tiimnicr,  briq.  of  Pireuiford.  which  f  have 
rjpt.,,  i-,,  d  E'pporioniri  of  cbsermig  myself,  seems  to 
Ut.rw  Jo  ’h,  epor.  DH'  fhet.  He  observed  tloit,  afttr  a  ivet 

’  Til'-  ■!’  dir  iimire  oi  .’■yjfO  »’ p/ia  ov5  i  iVlortfiw  ’ 

A',>u/.  i.  (,  ■"  f.  !'j)  w  ro-idcudiY  ;i  p.ci snjiifii  ritioh  (jf  a  unuhns. 

-  Ezeh.i.ih,  Revel , -sv.  3.  Comp.  x.  ].  -  ,, 

•'  her  Vifimg  ill  '^pos'oJiip!!,  J76.  4‘dd.  Maiiiim  ln'lin/i  An~ 


!  loi'iiii’d,  and  i$  on  tbr*  iipjwi  jMil  of  *I  < 

I  be  nil.  lliti's  fb’pnnLj  tno  IrHitv-s  w  ieeh  hiv  iniitniticd 
ideinJit;  find  vviu'-bjulnn  ;lie  Inn^tM'  pjvi 
:i('  fii  iiniiicdj.ite  rcmt.icf  Witb  the  eecipiu  ,  bin 
(p'.vn  u'no  a<e  xiinuth,  psis^  iiucbv\Aid  en  » ilL-'-t  wine 
\  -  tin-' e  f  oiu  ^  eie  i  jnelupf'd  n-,  ir.n•^f'b'-  ihsi'n^i’. 
‘  'll .  <  II,  then  i  onti  w-bous  es'  tbi  o<  eipn! 


